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From  the  Journal  of  Education. 

The  E c o n o m y  of  Literary  and 
Religious  Institutions. 

No  jirinciple  in  political  economy  is  better 
established  than  tliat  a  lilK-ral  support  of  re¬ 
ligious  and  literary  institutions,  is  tavorable 
to  the  pecuniary  tis  well  as  moral  prosjierity 
of  a  people.  This  is  apiMirent,  in  all  ages  of 
the  world,  in  every  country,  and  in  all  states 
of  society  ;  from  the  lowest  class  of  Kussijuis 
or  Irish,  to  the  most  enlightened  and  refined 
circles  in  PairojM'  or  America.  But  we  need 
not  go  so  far  to  e.stablish  tliis  imjiortant  prin¬ 
ciple,  iu  a  system  of  metms  to  produce  the 
greatest  amount  of  limnan  happiness.  It  is 
evident  at  the  pn‘.sent  time,  and  in  New 
P^ngland,  it  will  recur  to  the  recollection  of 
the  most  carele.s.s  traveller  who  has  been 
in  the  different  sections  of  our  country,  that 
the  general  prosix  rity  in  towns,  villages,  and 
counties,  is  nearly  in  proportion  to  the  stdiools 
and  religious  institutions. 

When  the  citizens  of  a  town  Indieve  that 
they  are  unable  to  sujijKirt  clergymen  and 
schoolmasters,  they  are  always  too  [XMir,  also, 
to  reimir  road.s,  enclose.'  their  tiu’ins  w  ith  f'n- 
ces,  to  repair  the  (liia|)iilated  buildings  of 
their  fathers,  or  even  to  replace  the  broken 
glass  of  a  window,  otherwisi*  than  by  old  hats 
and  garments.  But  where  public  worship 
and  common  schools  are  well  su|tporteil,  it  is 
common  to  see  marks  of  general  jirosperity 
and  individual  wealth.  There,  the  public 
common  will  be  neatly  endow'd,  and  private 
j)o&s<'.ssions  will  indicate  not  only  prosja  rity, 
but  taste. 

These  representations  are  not  pictures,  but 
facts  and  establish  the  principle  conclusively, 
that  it  is  ever,  as  a  course  of  worldly  |>olicy 
and  thrift,  lietfer  to  supjjort  the  two  kinds  of 
in.stitution.s,  than  to  neglect  them.  The  com¬ 
plaint  of  imrents,  that  tla^y  cannot  afford  their 
children  a  g.Kal  education,  is  therefore  un¬ 
founded,  as  it  will  cost  much  more  to  bring 
them  up  in  ignorance;  ami,  when  parishon- 
ers,  on  the  |»lea  of  |M>verty,  dismiss  a  gotal 
clergyman,  it  will  in  the  same  way  fiill  as 
heavily  u|K)n  their  pnrsi's  as  their  morals. 

On  this  subjec  t  ev|)crience  is  the  safest 
guide.  We  exist  in  a  state  of  la'ing,  and  in 
a  country,  when'  the  sup|>orf  of  our  |»hy  sical 
ntitures  doi's  not  take  so  much  of  our  time, 
but  that  much  is  left  to  lie  devoted  either  to 
idleness  or  improvement.  We  an',  more¬ 
over,  not  only  active,  hut  social,  and  of  coiirsi' 
are  generally  employed  in  connexion  with 
others. 

The  question  tlicn  arises,  how  shall  this 
8ur|»lus  time  bt'  used,  and  our  .social  priiici- 
jiles  gratified  ?  It  is  la-tter  to  gratify  them  in 
a  counat  that  will  advance  the  mind,  the  mo¬ 
ral  and  intellectual  princi|)l(‘S,  than  in  a  man¬ 
ner  that  will  dejirave  lajth.  The  former 
course  is  cheap,  the  latter  only  expen.sive. — 
The  most  uwiful  branches  of  education  an' 
uniformly  the  most  exix'nsive ;  yet  many 
parents  feel  it  a  hardship  that  they  must  pay 
tliree  dollars  a  qii.-irter  I'or  instruction  in  the 
elementary  branches  of  a  u.scful  education, 
while  tliey  fiay  ten  dollars  for  the  same  in- 
stniction  iu  dancing,  and  make  no  com¬ 
plaint 

On  this  point  we  have  some  statistics  of 
our  own.  W'^e  know  a  town,  in  size  alxuit 
the  third  rate  in  New  England,  w  here  whool- 
masters  receive  five  dollai-s  and  a  half  a 
month,  and  the  clergyman  is  dlsmis.s<'d  lie- 
cause  the  jieople  are  too  poor  to  supjiort 
him.  This  generation  of  paujiers,  however, 
give  an  ample  siipiKirt  to  two  dancing 
schools,  each  of  which  costs  them,  directly 
and  incidentally,  a  thousand  dollars.  These 
thrifty  people  are  of  course  too  poor  to  {mint 
their  liousi's,  or  rcfilace  a  gla.ss  broken  in  the 
windows,  or  a  hinge  on  tlie  doors ;  yet  they 
have  the  ability  to  take  several  sleigh  rides 
in  a  winter,  at  the  ex{)ense  of  two  dollars 
each,  and  to  call  three  times  a  day  at  the 
tavern,  at  the  exjK'nse  of  .«ix  cents  a  time. 
It  may  lie  said  that  this  is  but  one  town,  and 
an  extreme  case ;  but  {ierha{)S  the  reader 
may  know  many  such  towns,  though  it  is 
hofied  that  he  lives  in  a  better. 

How  many  towns  in  New'  England  fiay, 
collectively,  one  thousand  dollars  to  supixirt 
a  tavern  that  would  not  give  fifty,  to  found 
a  Lyceum.  Yet,  where  would  he  get  the 
most  instruction  and  rational  amusement.^ 


Young  men  w  ill  {my  five  dolfars  at  an  as¬ 
sembly — a  sum  that  would,  for  a  year,  jiay 
more  than  their  {)ro{)ortion  to  an  institution 
that  would  not  only  advance  themselves  in 
knowledge,  but  have  an  increasing  bearing 
on  the  inqirovemeut  of  all  the  young  iu  their 
community. 

Has  not  the  reader  himself,  honest  man  as 
he  is,  sometimes  {mid  two  dollars  to  ride  on 
the  sablmth,  though  he  now  feels  too  {loor 
to  give  one  to  a  Lyceum,  for  a  course  of  in¬ 
tellectual  {ileasure  and  instruction. 

This  {)rinci{)le  of  ours  is  unifonn  and  in¬ 
variable.  Economy  never  stands  in  the  way 
of  iiiqirovement,  w  hich  is  ita'lf  the  Imst  and 
most  la.sting  thrift.  There  is  no  saving  can 
be  made  in  vice  and  ignorance.  It  will  save 
money,  and  character,  and  crime,  and  [lun- 
l-^hment,  and  ri'inorse,  to  advance  the  moral 
and  intellectual  cultun'  of  our  nature.  This 
is  the  way  to  make  us,  indeed,  lords  of  the 
lowf'r  creation,  rising  in  intellectual  dominion 
and  {lerfectiou  towards  the  Being  who  or¬ 
dained  it.  j. 


COMMON  THINGS. 

METALS. 

Upo.n  what  can  we  tixoiireye,  which  does 
not  contain  a  metal,  or  bear  its  murk .' — 
Even  the  precious  metals,  bow  common! 

I  bough  perluqis  not  quite  so  abundant  in  the 
haiid.s  of  every  one,  us  he  would  like.  Over 
how  many  ihousuiid  feet  of  the  surface  of 
coiTuiion  things  is  gold  spread  ? 

And  scarcely  a  person  is  so  {loor,  that  he 
cannot  find  a  silver  four{)eiice;  or,  as  the 
l*hiladel()hian  wiiuld  say  ,  a  phip  ;  or,  as  the 
Carolinian,  a  thrip  ;  or,  us  the  Mississi|ipiati, 
a  picheoun. 

The  tin  mines  of  Cornwall  have  made 
themselves  known  by  their  inexhaustible 
treasure.s,  all  over  the  world.  And  what  is 
there  that  does  not  contain  iron  ?  The 
rocks  are  colored  hy  it.  Plants  and  animals 
contain  it.  It  even  constitutes  a  {tart  of  our 
blood,  and  of  course  circulates  in  all  our 
veins. —  VV’hat  instrument  or  article  is  there 
in  civilized  society  ,  which  does  not  lieur  the 
mark  of  iron  ? 

Besides  gold,  silver,  tin,  and  iron,  we  have 
co{»{)er,  lend,  zinc,  antimony,  bizimuth,  co¬ 
halt,  {ilatina,  manganese,  arsenic:  all  us«-fnl 
In  the  arts  and  comfiirts  of  civilization,  and 
many  other  liodies  w  hich  are  called  metals. 

.\nd  what  are  metals. ^  What  distin¬ 
guishes  them  from  other  bodies  ?  One  thing 
which  distinguishes  them  from  all  otiier  bod  ■ 
ies,  is  tlieir  weight,  'The  heaviest  metal 
weighs  2-1  times  as  much  ns  water;  the  light¬ 
est  of  the  common  metals  w  eighs  more  than 
()  tiini's  as  much  as  water. 

'Phe  metals  also  |)osscss  greater  strength 
than  any  other  substance  ;  and  iron  is  the 
strongest  of  the  metals,  and  on  that  account 
is  in  common  u.se  where  great  strength  is 
re«{nired. 

The  metals  are  malleable ;  they  can  lie  lieat- 
eu  into  leaves.  Gold  which  can  be  beaten 
into  leaves  2t?0  thoiisatidth  {lart  of  an  inch 
in  thickness,  is  most  malleable;  and  silver, 
next.  Cop{ter,  lead,  tin,  and  iron,  can  also 
be  beaten  or  rolleil  into  leaves. 

The  metals  are  </ucfi7r  ;  they  can  he  drawn 
into  wire.  A  single  grain  of  gold  has  been 
drawn  into  a  w  ire  .'>00  feet  long.  Iron  and 
silver  are  exceedingly  ductile.  Cop{)er,  lead, 
and  zinc,  can  also  be  drawn  into  wire. 

Metals  are  fimblc;  they  can  lie  melted  by 
heat.  Mercury  is  fusible  at  the  common 
temperature,  and  at  the  coldest  temfierature 
of  the  atmosphere  we  PX{)erience  in  this 
country.  Lead,  gold,  silver,  and  copper,  are 
melted  without  difliculty,  iron  with  some 
difliculty,  and  {ilatina  with  much. 

The  metals  are  soluble ;  many  of  the  acids 
will  dissolve  some  of  them,  and  all  can  be 
dissolved  by  «ome  one  or  two  acids  mixed. 
When  once  dissolved,  they  can  lie  changed 
into  various  form.s,  diffused  through  a  great 
sjiace,  and  S|;read  over  a  great  surface.  A 
jiiece  of  cojijier,  as  large  as  a  jiin’s  head, 
di.ssolved  in  nitric,  snl{>huric  or  acetic  acid, 
may  be  so  minutely  divided,  us  to  lie  diffu¬ 
sed  through  a  gallon  of  water,  and  by  the 
aid  ofa  little  ammonia, give  it  a  most  lieautiful 
and  delicate  blue.  One  ounce  of  gold,  dis¬ 
solved  in  nitro  muriatic  acid  with  the  aid  of 
ether,  can  lie  made  to  gild  the  w  hole  surface 
ofa  wire  which  would  reach  round  the  earth. 

The  metals  are  oxidized.  Some  of  them 
combine  with  oxigen  readily  ;  it  is  even  dif¬ 
ficult  to  jirevent  this  combination.  .Manga¬ 
nese  is  almost  always  found  in  the  state  of 
an  oxid,  and  it  is  difficult  to  reduce  it  to  a 


metalic  state.  Iron  oxidizes  in  tlie  common 
atmos|ihere,  more  rapidly  if  moistened  with 
water,  and  still  more  so,  if  moi.stened  with 
an  acid.  Lead  and  ciqipi-r  oxidize  to  a  very 
slight  extent  in  the  atmos(>here,  and  entirely 
hy  the  aid  of  heat  or  some  acid. 

'I’here  is  a  fieautiful  variety  in  the  {)ro{)er- 
ties,  and  consequently  in  tlie  uses,  of  the 
metals.  The  {iroiierlies  of  iron,  for  exam- 
{ile,  admiralily  fit  it  for  edge  tools,  liesides 
many  other  u.ses  to  which  it  is  ujqdied.  It 
is  hard,  strong,  elastic,  ca{iahle  of  lieing  wel¬ 
ded  and  teuijiered,  and  of  receiving  the  {low¬ 
er  of  magnetism. 

When  the  {iroperties  of  this  metal,  which 
is  {>eriia{is  the  only  one  essential  to  the  arts 
of  civilization,  are  known,  a  full  ex{>luiiation 
is  given  of  the  endless  and  innumerable  uses 
made  of  it. 

The  great  malleability  of  gold,  and  its  re¬ 
sisting  oxigen  under  all  ordinary  circum¬ 
stances,  are  two  {)ro{)erties  wisely  and  beau¬ 
tifully  united  in  that  {irecions  metal,  and  in 
some  measure  make  amends  for  the  stnall 
quantities  in  w  Inch  it  is  found  u{)on  the  earth, 
cum{)ared  with  lead,  copper,  and  some  other 
metals. 

Most  of  the  metals  possess  some  pro{)er- 
ties  {leculiar  to  themselves,  which  bring 
them  into  use  in  some  of  the  civilized  arts  ; 
and  many  of  them  are  so  important,  as  to 
render  them  deserving  of  liecoiiiing  the  sub¬ 
jects  of  se{iarate  articles  in  a  ‘  Family  Ly¬ 
ceum,’  which  desert  will  {irobably  lie  award¬ 
ed  to  them  in  future  numbers. 


THE  ARTS. 

Trez!  I.ardDcr’s  Cyclopaedia. 

CLASS. 

Ma-ny  circumstances  contribute  to  render 
glass  one  of  the  most  curious  and  interesting 
of  manufactured  substances. 

Altliough  {R'rfl'Ctly  tran8{iarent  itself,  not 
one  of  the  materials  of  w  hich  it  is  made  jiar- 
takes  of  that  quality.  Exceedingly  brittle 
'  while  cold,  it  becomes,  by  the  a{ipiicatiou  of 
heat,  so  remarkably  flexible  and  tenacious  as 
to  be  convertible  into  every  fbnn  tliat  fancy 
may  dictate  or  convenience  suggest.  Its 
^  great  ductility  is  shown  in  a  very  striking 
manner  by  the  slender  filament-s — small  as 
tlie  fibres  of  a  s{)ider’8  w  eb — into  which  it  is 
s{iun  for  ornamental  pur{K)ses.  .Many  hun¬ 
dred  feet  of  these  filaments  may  be  drawn 
out  from  a  heati'd  mass  in  tlie  space  of  one 
minute.  Its  pliancy  and  elasticity  are  {irov- 
ed  by  the  facility  with  which,  when  iu  the 
state  just  mentioned,  it  may  1h'  bent  and  re¬ 
tained  in  various  forms,  and  by  the  energy 
vvherew  ith  its  original  sha{)e  is  resumed  at 
the  moment  of  release  from  its  constrained 
{losiiion. 

The  im{)ermeability  of  glass  to  water,  ev  en 
under  a  considerable  degree  of  pres-sure,  is 
well  a.s«'ertainetl.  A  few  years  ago,  the 
n'verenil  .Mr.  Canqilx'll,  while  on  a  voyage 
to  South  .\frica,  among  other  {>hiloso{>iiical 
ex{X‘riments  wherewith  he  amu.-ied  liimsi'lf 
caused  two  globular  glass  bottles  hermeti¬ 
cally  sealed  to  be  lowered  by  means  of  leatien 
weights  to  the  de{ith  of  1200  feet  beneath  the 
surface  of  the  si^a.  These,  through  the 
united  and  continuous  exertions  of  ten  men 
during  fifteen  minutes,  were  again  drawn 
u{),  and  were  found  to  be  perfectly  enqity. 

The  continued  ex{)osure  of  glass  to  tlie 
greatest  lu'at  w  hereby  it  is  melted,  dca  s  not 
{iriNluce  any  sensible  diminution  in  its 
weight  and  quantity,  or  any  alteration  of  its 
{)ro{)ertie.s.  It  is  ca{iable  of  ri'ceiv  ing  colors, 
and  of  re'taining  them  in  all  their  lustre  for 
an  indefinite  {M'l  iod.  The  strongest  acids — 
with  one  exce{)tion  that  w  ill  lie  noticed — 
have  no  efKct  u{>on  it ;  a  circumstance  that 
renders  glass  additionally  useful  in  assisting 
the  re.searches  of  chemists.  It  Is  ca{iable  of 
receiv  ing  the  most  {x-rfect  {lolish,  {ireserves 
all  its  beauty,  and  does  not  losi'  the  .smallest 
{lortion  of  its  sulistance  by  the  longi  st  and 
most  frequent  use. 

The  admirable  qualities  and  important 
uses  of  glass  have  Ix'en  so  ha{){>iiy  {xiintcd 
out  by  one  of  the  most  celebrated  writers  of 
the  la.st  century,  that  no  a{K)logy  will  be 
needed  for  the  insertion  of  the  {)a.«sage. 

‘  Who,  when  he  saw  the  first  sand  or 
a.shes  by  -i  casual  intenseness  of  heat  melted 
into  a  metalline  form,  rugged  w  ith  excres- 
censes,  and  clouded  with  impurities,  would 
have  imagined  that  in  this  sha{',eloss  lunqi 
lay  concealed  so  many  conveniences  of  life 
as  would  in  time  constitute  a  gn  at  {lart  of 
the  ha{>{)iness  of  the  world  }  Yet  by  some 
such  fortuitous  liquefactioD  was  mankind 


taught  to  procure  a  body  at  once  in  a  higii 
degree  solid  and  transjxirent,  which  might 
admit  the  light  of  the  sun,  and  exclude  tlie 
violence  of  the  wind  ;  w  hich  might  extend 
the  sight  of  the  philoso{iher  to  new  ranges 
of  existenci',  and  charm  him  at  one  time 
with  the  untxiunded  extent  of  the  material 
creation,  and  at  another  with  the  endless 
suLxirdination  of  animal  life ;  and  what  is 
yet  of  more  importance,  might  8up{)ly  tlie 
decays  of  nature,  and  succor  old  age  with 
subsidiary  sight  Thus  was  the  first  artificer 
in  glass  enqiioyed,  though  without  his  own 
knowledge  or  ex{X'ctation.  He  was  facili¬ 
tating  and  {irolonging  the  enjoyment  of 
light,  enlarging  the  avenues  of  science,  and 
conflrring  the  highest  and  most  lasting 
(tleasures ;  be  was  enabling  the  student  to 
contenqilate  nature,  and  tlie  beauty  to  be¬ 
hold  herself.’* 

The  utility  of  a  sulistance  which  is  daily 
and  hourly  rendered  si'rviceable  by  all 
classes  of  {lersons  in  almost  every  human 
habitation  cannot  need  to  be  e.xemplified. 
The  aids  which  it  offers  to  scientific  re¬ 
searches  are  almost  equally  ap{)arent.  To 
notice  the  {larticular  arrangements  w'hereby 
the  chemist,  the  naturalist,  or  the  astrono¬ 
mer  avails  himself  of  some  of  the  various 
{iro{>erties  of  glass  in  {lursuing  his  investiga¬ 
tions,  would  lead  to  <lescri{itious  which,  al¬ 
though  inten-sting  in  a  high  degree,  are 
foreign  to  the  object  of  this  trt'atise,  wherein 
little  more  than  incidental  notices  can  be 
given,  on  {xiints  that  have  relation  to  im¬ 
provements  in  the  manufacture. 

It  may  be  useful,  however,  to  notice  here 
an  error,  not  unfrequently  made,  from  ob¬ 
serving  glass  to  be  the  only  trans{)drent 
material  used  in  making  sjiectacles,  opera 
glasses,  and  other  optical  instruments. — 
Persons  are  induced,  from  tliis  circumstance, 
to  ascribe  to  the  peculiar  quality  of  glass  the 
exclusive  {lower  of  mollifying  tlie  a{>{iarent 
magnitude,  brightness,  and  distinctness,  of 
objects  81  en  through  it.  This,  however,  is 
not  an  exclusive  pro{X'rty  of  glass,  but  be¬ 
longs  to  every  trans{)arent  sulistance  having 
a  density  different  from  that  of  the  air  which 
surrounds  the  observer.  It  de{)end8  also, 
not  alone  on  tlie  inherent  qualities  and  den¬ 
sity  of  the  trans{)arent  sulistance  tiirough 
whicli  the  objects  are  viewed,  but  also  on 
the  fonn  of  the  surface  which  Ixiund  that 
sulistance,  euid  on  various  other  circum¬ 
stances  not  necessary  to  be  noticed  more 
{Kirticularly  here.  The  ri'ader  will,  there¬ 
fore,  n-collect,  that  the  0{itical  pro{iertie8  of 
glass  are  common  to  the  diamond  and  other 
trans{ian  nt  solids,  to  all  trans{iarent  liquids, 
and  even  to  gast's.  Glass  Is  commonly  used 
on  account  of  its  chea{>ness  and  durability, 
and  for  other  reasons  of  convenience. 

It  is  itrqiossible,  however,  wholly  to  dis¬ 
miss  this  subject  unaccom{iank'd  by  expres¬ 
sions  of  admiration  at  the  genius  of  those 
ma.ster  s{)irits,  who,  by  their  discoveries  and 
inventions,  have  n  ndcred  glass  subservient 
to  {iur{ioses  tliat  0{X'n  and  enlarge  tlie  field 
of  human  knovviedgt'  in  some  of  those 
branches  of  natural  philosophy  which  tend 
most  to  refiue  the  nature  and  exalt  the  char¬ 
acter  ol’  man. 

Familiarized  as  we  are  to  the  use  and 
ap{X‘iu“ance  of  gla-ss,  yet  no  {x-rson  can  ever 
become  inditferi'nt  to  its  advantagi's,  or  in¬ 
sensible  to  its  Ix'anty.  NeitJier  can  we  feel 
astonishment  at  the  admiration  which  in¬ 
duced  the  ancients,  while  the  art  of  making 
it  was  little  {iractisi'd,  and  in  those  countries 
when'  it  wtis  not  yet  established,  so  greatly 
to  covet  the  {Hissi‘s>iion  of  glass  vessels  as  to 
{iurcha.se  them  at  {irices  which  to  us  a{i{>ear 
exorbitant.  We  are  told  that  the  em{>eror 
.Nero  gave  for  two  ciqis  with  handli's  fiOOO 
.sesteitia,  a  sum  nearly  equal  to  £50,000  of 
our  money.  These  vessi-ls  were  not  of  any 
extraonlinary  size,  but  were  thus  highly 
valued  on  account  of  their  {lerft'ct  tranqia- 
rence,  and  re.K'mblance  to  cry  stal. 

The  niime  wlx  n  hy  this  material  is  known 
to  ns  is  generally  said  to  Ix'  derived  from 
the  L'ltin,  and  to  have  been  suggested  by  its 
gn  at  similarity  in  a{i{X'!UTUice  to  ice  (glades.) 

It  ha.«  Isen  n'lnarked,  however,  that  the 
common  Latin  designation  is  vitrum  ;  and 
&s  the  Romans  gave  this  name  also  to  the 
plant  which  we  call  tooad,  and  which  our 
remote  ancestors  called  glnslum,  \t  is  imagin¬ 
ed  that  glass  obtained  ihe  .same  distinctive 
ap{x'llation,  because  of  the  bluish  tint  which 
it  usually  exhibited.  There  Is  as  little  pro¬ 
bable  foundation  for  one  as  for  the  other 
conjecture,  nor  is  the  question  of  much  im- 
{lortance,  since,  whichever  way  it  might  be 
*  RamMer,  No.  IX. 


18 


iP  A  MILY  L  YCETTM 


detorfiiined,  no  light  would  be  tlierehy 
throw  n  u|M)n  any  jKuiit  of  interest  concern¬ 
ing  tlie  origin  of  the  tnanufacturc,  wJiich, 
ahliuiigh  involved  in  the  most  iinjH  netrahh' 
fflystery,  is  yet  known  to  have  existed  long 
beft>re  its  introduction  among  the  Roinatis. 

’I'he  (Hissage  in  the  lKK)k  of  Joh(ch.  xxxvii. 
V.  18.)  wherein  mention  is  su|»|K>sed  to  1m* 
made  of  glass,  has  Ijeen  adduced  by  \eri  in 
proof  of  its  remote  origin.  L’nfortunately 
f»>r  the  correctness  of  this  opinion  it  hits  been 
found,  that  in  many  anci  nt  versions,  in¬ 
stead  of  the  glitss  of  the  Vulgate  and  Septu- 
agint,  otJjer  substances  which  liave  dia|)ha- 
iious  atid  shilling  properii  s  are  mentioned. 
In  fact,  the  word  in  the  original  Hebrew  has 
Uteu  fre<niently  nsr*d,  according  to  the  fancy 
of  translators,  to  signify  different  lioilies  |m>s- 
sessing  lustre  and  transparency. 

The  two  problems  of  Aristotle — if,  indeed, 
they  wen*  pro|K)unded  liy  that  jihilosophcr — 
‘Why  tio  we  st:e  through  gkiss.?’  and 
‘Why  is  it  not  malleable.^’  com|Mis?,  per- 
ha[>s,  the  earliest  writteti  mention  made  of 
the  siilistance.  'J’hiHiphrastus,  wlnisi*  writ¬ 
ings  are  not  half  a  century  later  than  the 
time  of  Aristotle,  nu  iitions  the  ust!  of  stind 
from  the  rivir  Helus  in  making  g'ass;  and 
from  that  dat  _*  (.’KX)  years  a.  c.)  a  knowledge 
of  the  material  was  pretty  generally  diffused. 
If  reliance  is  to  Im;  jilaced  upon  the  state¬ 
ment,  tJiat  the  celeliniteil  sjihere  of  An*him- 
edes  WTis  made  of  glass,  the  art  must  in  his 
time  (‘2011  ymrs  b.  c.)  have  arrived  at  a  con¬ 
siderable  degree  of  perfection. 

.’Many  authorities  concur  in  assigning  the 
merit  of  the  invention  to  the  I’hiKiiicians ; 
and  the  ass'  rtion  of  Pliny  is  often  re|M*ated, 
which  attributes  the  discoveiy  to  accident. 
Some  storm-tiriven  mariners  were  boiling 
their  footl  on  the  sands  at  the  mouth  of  the 
river  lieliis — a  small  stream  running  from 
the  foot  of  .Mount  Carmel  in  (iaiilee — where 
the  herb  kali  was  grow  ing  abundantly,  and 
are  said  to  have  inrceived  that  the  sand, 
when  incorporated  with  the  asiie.s  of  (his 
plant,  melted  and  ran  into  a  vitreous  sub¬ 
stance.  It  is  ceitain  that  the  sand  aliuni 
this  spot  was  well  adapted  to  the  manufac¬ 
ture  of  glass,  and  probably  the  glass-hons<‘s 
ofTyre  and  Sidon  were  supjdied  thence 
with  this  material,  which  may  have  given 
rise  to  the  tradition. 

That  the  ancient  Kgyptians  were  well 
acquainted  with  the  inetluMl  of  making 
glass  cannot  lie  doubted.  The  iM'ada  wlioro 
with  some  mummies  are  adorned,  although 
composed  of  earthenware,  have  an  external 
covering  of  glaze,  which  is  true  glass  cov¬ 
ered  with  a  metallic  oxide;  and  recent 
searchers  have  discovered  among  the  tombs 
at  Thelies  some  pieces  of  glass  of  a  blue 
color,  similar  in  their  composition  to  the 
gSazing  on  the  beads  just  mentioned. 

The  glass-houses  of  .'Mexandria  were 
long  famed  for  the  skill  and  ingenuity  dis¬ 
played  by  their  w’orkmen.  The  Romans 
were,  nt  one  time,  supplied  with  a  great 
part  of  their  glass  ware  from  that  city.  .\ 
coarse  and  impure  ma.uifactiire  of  drinking 
vessels  had  been  prosecuted  at  Rome  from 
the  time  of  Nero ;  but  the  art  could  have 
made  only  a  slow  jirogress  notwithstanding 
the  encouragement  offered  by  the  higli 
prices  at  which  glass  wares  of  foreign  make 
were  sold  in  the  imperial  city.  The  em- 
jieror  Hadrian,  while  at  .Alexandrin,  receiv¬ 
ed  from  a  priest  some  glass  cups  of  various 
colors,  which  had  been  used  in  the  vvor.shi|i 
of  the  temple,  and  transmitt-d  them  to 
Rome  as  objects  of  great  value  and  curios¬ 
ity,  with  an  itijunction  that  they  shoidd  be 
used  on  festivals  and  other  great  occasions. 

Utensils  of  glass  have  been  found  among 
the  ruins  of  Herculaneum,  which  city  was 
destroyed  in  the  raignof  the  emperor  Titus, 
by  the  same  eru|)tion  of  Mount  Vesuvius 
which  cost  the  elder  Pliny  bis  life.  It  does 
not  appear  that  glass  was  used  for  admitting 
light  to  dwellings  in  Herculaneum,  tin 
largest  houses  having  windows  made  with 
a  species  of  transparent  tide. 

In  the  Kriti.->h  .Mnsi'iim  are  four  large 
cinerary  urns  maile  of  green  glass,  w  Inch 
liave  l)cen  pronounced  by  a  very  com|»e- 
teiit  authority  favorable  specimens  of  the 
|)roficiency  of  the  aneit-nts  in  the  art  of 
glusa  blowing.  Tin  .«e  are  round  va.ses  of 
an  elegant  form,  furnished  witb  covers  ami 
two  doidde  handles.  Tin*  formation  of 
these  handles  is,  it  is  said,  ‘such  as  must 
convince  any  person  eapnlde  of  appreciat¬ 
ing  the  ditlicohies  which  even  the  modern 
gla.ss-maker  would  have  to  sm mount  in 
their  execution,  that  tin*  ancients  were  well 
acquaiiit(*d  with  certain  branches  of  the 
liianufactiire.* 

Several  ancient  amliors  (Dion  Cassius. 
Prtrnnius  ,'lrhiter(  and  Isoiorus)  relate,  that 
in  the  reign  of  'riheriiis,  an  architect,  who 
had  lieeii  hanished  from  lloine  on  accomit 
of  his  great  popularity,  havimr,  in  his  re- 
firemenf,  discovered  tin*  means  of  so  far 
altering  the  nature  of  glass  as  to  render  it 
nialleabie,  ventured  to  return  to  Rome,  in 


the  ho|H;  of  securing  IkuIi  a  remission  of  his 
sentence  and  a  reward  for  his  invention. 

rids  discovery  no*  agreeing,  however,  witli 
the  Bnpposr*d  interests  of  the  tyrant,  who 
feared  lest  the  value  of  gold  might  be  low¬ 
ered  by  its  means,  the  architect  was  be¬ 
headed,  and  Ids  secret  died  with  him.  'Phis 
is,  prohahly,  only  another  version  of  the 
story  n*lMied  by  Pliny,  of  the  same  im|M)r- 
taiit  discovery  having  been  made  by  an 
artist  in  Rome,  wlien  siicb  of  the  populace 
iis  imagined  that  tlieir  interests  would  be 
injuriously  atlecled  thereby  conspired  to¬ 
gether  and  destroyed  bis  dwelling. 

\  .similar  discovery,  attended  by  results 
us  misatislaetory,  and  vvbicb  is  said  to  have 
occurred  in  Prance  in  the  more  modern 
times  of  Louis  XHI.,  is  lei  orded  by  Hlari- 
eourt.  He  says,  that  the  iiiveiitor  iiaviiig 
presented  a  bust  formed  of  malleable  glass 
to  the  cardinal  Ricbelieii,  was  rewarded 
litr  Ids  ingenuity  by  |iei  petiial  imprison¬ 
ment,  lest  the  ‘  vested  interests’  of  Preneli 
gla-is  /namifucturers  might  be  injured  by  the 
ibscovery , 

VVitlioiit  venturing  altogether  to  deny 
the  triitli  of  tbesi*  stories,  it  vvoidd  be  banl 

10  subject  to  the  charge  of  presumption 
those  persons  wlio  *.*ntertain  (loiibts  upon 
the  matter.  It  do(*s  not,  certainly,  prove 

jibe  ineorreetness  of  the  statements,  that  no 
.'iib.seqiiciu  examiner  into  the  arcana  of 
[  nature  lias  been  eipially  fortunate  ;  and  it 
IS  assuredly  possible  that  some  successful 
iiivesrigator  may  yet  be  the  means  of  re¬ 
vealing  tbat-vvliicli  lias  already  been  thus 
ascribed  to  more  than  one  experimenter. 

Improbable  as  the  acliievement  of  this 
vvoidd  seem,  it  would  be  scarcely  more  ex- 

11  aonlinary  than  the  iraiisformation  of  linen 
rags  into  sugar,  or  the  eonv  ersimi  of  saw¬ 
dust  into  ‘  vvliolesome,  palalabh*,  and  mitri- 
timis  food.’  I'lie  purposes  both  of  use  and 
of  ornament  lo  vvliieli  glii.'^s  would  in  such 
a  ease  be  applied  are  almost  eni!les.>J,  and 
tlieir  imporlanee  ran  hardly  be  overrat(*d  ; 
nor  slioidd  vve  in  these  days  have  oeeasion 
to  fiair,  lest  the  insensate  obstructions  of 
some  modern  Tiberius  or  Rielielieii  slioidd 
step  Ix'tvveen  the  discoverer  and  the  pro¬ 
mulgation  of  liis  secret. 

According  to  oiir  present  nmonnt  of 
knowledge,  the  clianre  of  realizing  such  a 
discovery  is,  liovvevei*,  limited  vvilliin  the 
linrest  possibility.  The  qimlity  of  inallea- 
bilify  is  in  ilireet  coniradiction  to  that  ol 
vitrification  ;  the  e.xistcnce  of  tlie  one  slate 
seems  to  be  incompallfile  with  that  of  the 
other.  Some  metallic  substances  when 
greatly  urged  by  fire  are  made  to  ap()roaeli 
towards  the  stale  of  glass,  and  then  lost; 
tlieir  malleability  ;  a  fiiet  vvliicb  almost  im¬ 
plies  the  impossibility  of  im|)ariing  the 
latter  iimperty  to  glass.  Kiinkel  lias  indeed 
observed,  that  it  is  possible  to  produce  a 
eomposition  having  an  external  glassy  ap¬ 
pearance,  vvhicli  slioidd  be  pliant  and  capa¬ 
ble  of  being  wrought  under  the  hammer; 
and  Neumann  tells  ns,  that  in  the  fusion  (d* 
muriate  of  silver  a  ductile  kind  of  glass  is 
formed,  which  may  be  monlilcd  or  turned 
into  .liffereiit  figures,  and  vvhicli  may  be 
pronoimced  in  some  measure  malleable; 
fiicts  to  vvbieli  lleiickel  lias  referred  in 
order  to  aecount  for  the  traditionary  stories 
of  the  ancients. 


GEOLOGY. 


MICA. 

Before  the  mannfariory  of  glass  was  dis¬ 
covered,  houses,  ships,  and  other  biiildiiigs, 
vv(*re  fiirnisbed  with  light,  tlirongh  the  me¬ 
dium  of  several  transparent  substances  ta¬ 
ken  from  rock.s.  A  great  part  of  Russia  is 
at  this  time  furnished  with  glass  for  their 
bouses,  by  a  substance  vvliieb,  from  its  use, 
is  railed  .Sluseovy  glass.  It  is  also  called 
isinglass,  and  by  mineralogists,  mica. 

This  substance,  tboiigli  l(*ss  abundant  than 
(jiiartz  or  feisjiar,  the  two  siibsianees  already 
described,  is  one  of  liie  essential  ingredients 
of  the  oldest  rocks,  particularly  granite,  gne¬ 
iss,  and  mira  slate. 

In  tlie  oldest  granite,  the  first  solid  sub¬ 
stance  formed  from  the  original  chaos,  when 
it  was  said, ‘l.et  dry  land  appear,’ the  plates 
of  mica  are  larger  than  in  any  other  rock, 
sometimes  a  foot  or  more  in  diameter.  In 
the  more  recent  and  more  common  granite, 
tbuiigli  abundant  and  ditfused  tlinuigli  iln- 
vvbolt*  ma>*s,  the  plates  are  in  small  thin 
scales,  not  oft(*n  as  large  as  a  foiirpenee.  In 
■itieiss  the  scales  are  still  smaller,  but  more 
regular  in  tbei,  arrangement.  In  mieu  slate, 
the  MiicH  ronstitiites  a  large  part  of  the  rock, 
lint  is  so  minutely  combined  with  quartz, 
the  other  ingr<*dient,  as,  in  most  specimens, 
not  to  Im*  distinguished  or  separated. 

'rimiigh  granite,  gneiss,  and  mica  slate, 
are  the  ib  posils  of  mueb  the  greate.st  part 
of  niica,  upon  oiir  globe,  it  is  not  confined  to 
them,  blit  is  freqm  ntly  fmiid  in  sienitc  and 
sandstone,  and  sumeiiines  in  greenstone  and 


porphyry.  Beds  of  sand  usually  contain  a 
iarge  quantity  of  mica,  and  tlirongh  some 
soils,  cs|iecially  silicious  soils,  it  is  more  or 
less  (lifiiised. 

The  four  earths  mentioned  in  the  first  num¬ 
ber  of  the  Lyceum,  enter  into  combination 
to  form  mica,  and  nearly  in  the  following 
proportions:  Silex,  50;  Aiumine,  35;  Mag¬ 
nesia,  1,135;  Lime,  1,.‘I3. 

Besides  these,  potash,  iron  and  manganese, 
enter  into  the  eomposition  of  this  simple 
mineral,  w  hich  composes  part  of  the  oldest 
and  most  abundant  rocks  upon  the  earth. 
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P  A  R  A  I,  I-  E  L  O  G  R  A  M  S  . 


Oblong.  Ulioinboid. 


I.v  the  second  number  of  the  Lyceum,  a 
lew  of  the  very  numerous  uses  of  parallel 
lines  were  rnemioned.  It  will  also  be  seen, 
by  a  diagram  ol  squares  eoiineeted  with  the 
subject  in  that  iiuiiilier,  that  different  pair.s 
or  .-.ets  of  parallel  lines  are  sometimes  made 
to  cross  each  other,  and  for  very  important 
|Mirposes. 

Jt  will  be  seen,  by  a  glance  at  the  diagrams 
coiiiiecteil  with  ibis  article,  that  four  ditil;r- 
ent  shaped  figures  may  be  formed  by  two 
parallel  lines  crossing  or  meeting  two  other 
parallel  lines.  Jf  each  pair  are  eijually  dis¬ 
tant,  and  cross  each  other  at  right  angle.-!, 
the  figure  formed  by  this  meeting,  will  liaVe 
all  the  sides  and  angles  equal.  If  the  two 
jiains  cross  or  meet  eaeli  other  at  right  an- 
g|i*8,  blit  at  unequal  distances,  they  will  form 
a  figure  with  ail  the  angles  equal,  and  the 
op|iosite  sides.  If  they  are  equally  distuiit, 
bir.  meet  at  oblique  angles,  the  figure  will 
bale  all  the  sides  equal,  but  only  the  ojipii- 
site  angles.  If  their  distances  are  iimupial, 
iiid  i.ke  angles  oblique,  the  opposite  sides  and 
Angles  w.’ll  lie  equal,  but  not  all  the  sides,  or 
all  the  angles. 

The  reader,  liy  comparing  the  four  c.iscs 
here  mentioned,  with  the  diagrams,  will  be 
able  to  give  the  speeifir  name  of  each  of  the 
four  p.irallelograms,  v'diich  are  all  the  differ¬ 
ent  kinds  llial  can  be  lorined  by  the  cros.sing 
of  any  two  jiairs  of  parallel  line.s,  in  any  po¬ 
sition  or  relation  in  which  they  can  be  pla¬ 
ced. 

When  it  is  ascertained,  that  there  can  be 
formed  but  four  different  kinds  of  parallel¬ 
ograms,  and  their  properii(*s,  relations,  and 
names,  rendered  familiar;  it  may  be  well  for 
the  reader  to  east  bis  eye  around  him,  or  for 
u  (larent  to  ask  bis  child  to  do  it,  to  ascertain 
vviietlier  the  square,  oblong,  rlionibiis,  er 
rhomboid,  is  most  common.  Any  |)crson, 
even  a  child  of  three  years  old,  will  be  able 
to  tell  vvbicb  of  the  four  parallelograms  are 
the  table,  door,  each  pannel  of  the  door,  the 
windows,  each  pane  of  jrlass,  the  sides  of 
tlie  room,  the  wall,  the  floor,  each  board  in 
the  floor,  the  carpet,  the  lieartb,  a  book,  eaeli 
leaf  of  a  book,  the  door  steps,  the  flag  stone, 
the  sides  of  bous«,*.s,  yards,  gardens,  fields, 
(rates,  and  fences,  each  board,  stone  or  brick 
ill  a  fence  or  wall,  and  thousands  of  other 
objects  vvliicli  will  meet  bis  eye,  and  vvbieli 
a  student  or  an  observer  bad  better  discover 
for  himself,  than  to  have  them  pointed  out. 

Ill  oiir  last  number  it  was  mentioned,  tliat 
the  triangle  was  more  useful  in  the  investi¬ 
gation  of  .science,  if  not  in  prosecuting  the 
arts,  than  any  other  figure;  and  next  to 
triangles,  iiarallelograrns  will  proliably  be 
found  to  be  more  useful  than  any  other  fig¬ 
ure.  Indeed,  the  fii-st  thing  the  triangle 
does,  in  many  eases  at  least,  is  to  bring  to  its 
aid  a  parallelogram,  every  one  of  vvliicb  can 
be  div  ided  into  two  equal  triangles,  by  a  line 
passing  from  one  corner  to  the  opjiosite, 
vvliicb  line  i.s  called  a  diagonal. 

In  the  figure  of  squares,  or  144  parallel¬ 
ograms,  refiresented  under  the  bead  of  ap¬ 
paratus,  in  this  number,  it  will  be  seen,  that 
multiplying  two  sides  of  any  square  into 
each  other,  w  ill  give  the  contents  of  that 
square.  It  may  hereafter  be  shown,  that  by 
miiltiplying  two  adjacent  sides  of  any  par¬ 
allelogram  into  eaeli  other,  we  shall  find  the 
contents.  W’e  hope  also  to  be  able  to  show, 
that  by  miilti|)lying  into  each  other  the 
Ictnrtli,  hreadtii,  and  thickness  of  any  .solid 
'*ricloscd  entirely  hy  jiarallelograms,  vve  shall 
find  the  contents  of  that  solid, 


APPARATUS. 


ARITHMETlCOIf. 


Those  who  have  examined  the  numeral’ 
frame,  or  Arithmometer,  iii  the  last  iiumher 
of  the  Lyceum,  and  become  acquainted  with 
Its  uses,  will  be  prepared  to  afipreciate  the 
iiiqiortance  of  the  Arithmeticon ;  for,  to  some 
extent,  they  both  have  the  same  object,  and 
are  used  by  a  similar  process;  lliongh  one  is 
a  frame,  and  the  other  a  sheet.  The  Aritli- 
rnetieon  is  notliing  more  nor  less  than  a  sheet 
or  card  with  144  squares,  with  a  dot  in  the 
centre  of  each;  with  a  brief  exjilanation, 
principally  by  qu(*stions  relating  to  the  di¬ 
agram,  and  its  uses.  'I'be  144  dots  are  de¬ 
signed  fur  counters,  to  aid  the  mind  in  com¬ 
bining  and  comparing  numbers,  by  adding, 
siilitracting,  multiplying,  dividing,  &c. — By 
a[»plyiiig  the  square,  or  sector,  re|)re.sented 
aliove,  any  number,  or  any  combiHat^m  of 
niimbcr-s,  can  be  cut  off,  and  [iresented  sep¬ 
arately  to  the  mind  of  a  child. 

By  placing  the  sector  at  the  bottom  and 
left  liand  side  of  the  Aritlimcticon,  so  as  in 
the  first  instance  to  separate  one  dot  from  the 
rest,  the  impn*ssion  of  unity,  or  one,  will  b« 
made  npi.n  the  mind  ;  if  the  sector  then  be 
carried  one  jdace  furilier  to  the  right,  unity 
repented  once,  or  the  idea  of  two,  will  he 
im|)ressed  upon  the  mind.  By  continuing 
the  process,  three*,  lour,  five*,  &,c.  will  make 
their  approjiriate  impressions,  each  being 
clear  and  distinct,  if  the  mind  is  not  carried 
along  so  fast  as  to  pr.iduce  confusion,  by  sev¬ 
eral  names  without  idea.s. 

When  the  child’s  mind  has  progressed  as 
far  as  four,  without  eonfiiMon,  it  is  prepared 
to  see  and  to  knoic,  that  two  twos  are  four; 
and  that  half  of  four  is  two;  and  of  course, 
to  perform  e  |)roc('ss  in  multiplication  and 
divi.si()n.  .And  if  the  child  is  not  pushed  be¬ 
yond  bis  strength,  Imt  permitted  to  ‘grow 
with  bis  growth  and  .strengthen  witb  bis 
strength,’  lie  will  move  on  from  step  to  step, 
almost  entirely  by  the  vigor  of  his  own  in¬ 
tellect,  until  lie  has  a  clear  and  rational  view 
of  all  the  combinations  of  numbers  given  in 
common  tables,  and  satisfactory  to  the  mind, 
because  it  is  the  fruit  of  its  own  labor,  and 
because  all  the  pc*rceptions  are  clear, and  each  . 
distinct  from  all  the  rest. 

An  Aritbmeticon  is  (ircpared  for  schools, 
njion  so  large  a  scale  as  to  be  seen  distinct¬ 
ly  by  fifty  or  a  hundred  pupils;  another  up¬ 
on  a  small  scale,  is  jiasted  upon  a  card,  for 
tlie  instruction  and  amii.scment  of  children 
by  each  other,  or  by  their  parents  while  at 
home. 

By  referring  to  the  article  on  Geometry,  it 
will  be  seen,  that  this  sheet  or  card  serves 
for  various  illustrations  in  mensuration,  as 
well  as  for  the  combinations  of  numbers. 


COMPOUND  LEVER. 


AVe  witnessed,  not  long  since,  a  most  pow¬ 
erful  operation  in  a  piece  of  tiuHcIiinery,  in  a 
manufactory.  A  bar  of  iron,  1-2  or  3-4  oE 
an  inch  thick,  was  perforated  into  holes  of 
nearly  an  inch  diameter,  apparently  with  as 
much  ease,  and  with  more  despatch,  tbaa 
the  tinner  punches  a  sheet  of  tin. 


FAMILY  LYCEUM 


iff 


Machinery  is  also  |jre(>ure(l  lor  raising 
JHioe,  by  which  the  strength  of  a  l)oy  twelve 
4^^rs  old  will  raise  ten  tons.  An  instrument 
called  thejoc4:,  so  light  that  a  man  can  carry  it 
without  inconvenience,  is  much  in  use  in 
granite  quarries,  and  admits  of  such  an  ad¬ 
vantageous  application  of  power,  that  one 
person  can  by  it  shift  masses  of  rock  from  one 
position  to  another,  of  a  greater  weight,  and 
with  greater  ease,  than  six  persons  could  do 
with  instruments  commonly  used  for  mov  ing 
heavy  Itcdies. 

All  these  instruments  referred  to,  are  com¬ 
binations  of  levers,  acting  n(K>n  each  other. 
Few  persons,  and  even  mechanics  who  are 
in  the  constant  use  of  machines  composed 
principally  of  levers  under  one  form  or  an¬ 
other,  are  aware  of  the  immense  increase  of 
power  gained  by  bringing  one  lever  to  act 
upon  another,  and  still  more  by  causing  sev¬ 
eral  levers  to  act  upon  each  other. 

The  princi[)le  of  compound  levers,  or  a  set 
of  levers  acting  in  succession  upon  each  oth¬ 
er,  will  l)e  readily  nn<lerstood  by  examining 
the  diagram  above,  which  represents  three 
levers  connected.  The  power  is  supposed 
to  be  applied  where  the  hand  is  placed, 
which  is  at  the  end  of  the  long  arm  of  the 
first  lever,  which  is  ten  times  as  long  as  the 
short  one,  placing  the  hand  ten  times  as  far 
from  the  fnicrnm,  as  is  the  connection  with 
the  second  lever;  consequently,  one  pound 
weight  exerted  upon  the  first  lever,  will  move 
ten  pounds.  Each  of  these  acting  upon  the 
long  arm  of  the  second  lever,  will  move  ten, 
ami  of  course  the  whole  will  move  a  hun¬ 
dred.  Each  of  tlu-si'  hundred  acting  upon 
the  third  lever,  will  move  ten  ;  of  course  the 
whole  will  move  a  tnoiisand  poumis  ;  that  is, 
one  pound  applied  to  a  lever  which  is  mad" 
to  act  upon  another,  and  that  upon  the  third, 
the  two  arms  of  each,  in  a  decimal  ratio, 
will  move  a  thousand  pounds. 

But  it  must  be  understood,  that  the  com¬ 
pound  lever  can  be  apjdied  only  where  great 
power  for  short  distances  is  required  ;  for  if 
one  pound  is  so  ap|)lied  hy  the  bar  or  flny 
other  instrument,  as  to  move  a  thousand 
pounds,  while  those  thousand  pounds  move 
one  inch,  the  one  pound  must  move  a  thou¬ 
sand  inches. 

'J’he  wheel  and  axle,  which  is  nothing 
more  than  a  modification  of  the  lever,  is  fre¬ 
quently  so  com[»ound(!d  with  that  and  other 
instruinents,a.s  to  produce  very  [lowerfid,  im- 
]tortant  and  curious  operations.  But  these 
xvill  he  explained  and  illustrated  by  drawings 
in  a  future  number. 

From  the  Voiing  Mechanic. 

Boston  Mechanics’  Lyceum. 

ORiniN. 

As  this  institution,  owing  to  its  somewhat 
pecidiar  character,  is  hut  partially  known 
among  the  mechatiics  of  our  city,  1  have 
thought  proper  to  jirepare  an  account  of  its 
origin,  and  progress  to  the  prt'sent  time. 

The  first  meeting  in  favor  of  forming  a 
Mechanics’  Lyceum  in  this  city,  was  called 
February  5th,  IH^il.  Mr.  Timothy  Claxton 
presided,  and  Mr.  W.  S.  Baxter  acted  ns 
Secretary.  The  eviming  was  occupied  by 
the  discussion  of  the  question,  ‘  II  as  any  class 
of  the  community  stronger  inducement  or 
better  opportunities  for  mental  im[>rovement 
than  jiractical  mechanics  ?  ’  which  was  de¬ 
cided  in  the  negative.  The  meeting  ad journ- 
ed  to  f'eb.  12th,  for  the  discussion  of  anoth¬ 
er  question,  ami  to  take  into  further  consid¬ 
eration  the  subject  of  forming  a  Lyceum. — 
At  this  meeting  a  proposition  was  made  to 
form  an  association  to  be  callcfl  the  ‘Fnion 
Lyceuift,  ’  and  another  to  form  one  to  be  call¬ 
ed  the  ‘Mechanics’  Lyceitui,  ’  both  of  which 
were  referred  to  the  next  meeting,  which 
was  voted  to  he  held  Feb.  IDth.  The  latter 
proposition  prevailed  at  this  meeting ;  and 
a  committee  was  appointed  to  draft  a  C’on- 
8ti>ution,  to  lie  reported  at  ati  adjourned 
meeting,  Feb.  25th.  The  Constitution  re¬ 
ported  by  the  committee  at  the  meeting  of 
this  date,  was  adopted,  with  a  few  amend¬ 
ments.  The  following  is  a  copy,  with  the 
exception  of  two  or  three  amendments  which 
have  since  been  made,  the  only  one  of  w  hich 
of  any  importance,  is  the  alteration  of  the 
annual  assessment  from  .*2  to  $1. 

COSSTITl’TlOV. 

Art.  1 .  TTie  Society  shall  be  known  by  the  name 
of  the  Mechanics’  Lyconm.  Its  object  shall  be,  mu¬ 
tual  improvement  in  useful  knowledge. 

Art.  2.  Any  persoti,  having  l»een  proposed  at  a 
meeting  of  the  Society,  and  elected  by  a  vole  of  two 
thirds  of  the  mcmliers  present  at  a  future  meeting,  bv 
signing  this  constitution,  and  paying  one  dollar, 'shall 
be  entitled  to  all  the  privileges  of  membership. 

Art.  3.  There  shall  be  an  annual  assessment  of 
one  dollar  on  each  memltcr,  payable  on  the  first  ol 
Seplembt'r.  No  member  will  lie  allowed  to  attend  the 
exercises  of  the  l.yceum,  until  he  has  received  his  sea¬ 
son  Ticket  i  and  any  person  neglecting  to  procure  a 
ticket  for  one  vear,  shall  forfeit  his  membership. 

Art.  4.  The  meetings  of  the  Society  shall  l>e  held 
once  a  week,  for  discussions,  lectures,  or  such  other 
exercises  as  may  t>e  thought  liest  to  accomplish  the 
object  of  its  members.  The  last  meeting  in  each  sea¬ 
son  shall  be  the  annual  meeting,  when  the  committe<- 
shall  make  a  report  of  the  doings  of  the  past  year,  af¬ 
ter  which  a  new  committee  shtill  be  chosen. 


Art.  b.  The  business  ot  the  Si>ciet>  shall  be  trans¬ 
acted  by  a  committee  of  five ;  viz.  a  President,  Sec¬ 
retary,  Treasurer,  and  two  Curators,  who,  together, 
shall  constitute  a  Board,  to  take  charge  of  the  affairs 
of  the  Society,  and  to  devise  and  recommend  such 
measures,  as  in  their  judgment  they  shall  deem  expe¬ 
dient. 

Art.  6.  Each  member  shall  have  the  privilege  ol 
Introducing  ladies  to  witness  the  exercises;  who  may 
hand  in  compositions  on  the  subjects  under  consider¬ 
ation,  or  on  such  others  as  they  may  choose. 

Art.  7.  'I'his constitution  may  be  altered  or  amen¬ 
ded  by  vole  of  two  thirds  present  at  any  regular  meet¬ 
ing,  the  same  having  been  proposed  in  writing,  at  a 
previous  meeting. 

After  the  adoption  of  the  Constitution,  the 
following  jier.soiis  were  elected  ollicers  for 
the  first  season  : — I'lMOTity  Claxto.n,  Pres¬ 
ident  ;  George  W.  Light,  .'secretary  ;  James 
Cooper,  Trea.«iiirer  ;  V\  iLLtA.M  S?.  Da.mrell 
and  Joseph  W’ightman,  Curators. 

FIRST  ter.m. 

At  the  first  regular  meeting  of  the  l.yce- 
iim,  the  following  list  of  exercises  was  pro- 
[losed  and  adopted  : 

■March  3.— 1.  .Matter  and  its  properties.  2.  At 
traction.  3.  Repulsion.  4.  Motion  Ironi  forces  in  the 
same  direction.  3.  Motion  from  forces  acting  in  va¬ 
rious  directions.  t).  (’entre  of  gravity.  7.  E.ssay  ad¬ 
dressed  to  Mechanics. 

March  12. — Qwstion. — ‘  Which  has  been  the 
greate.st  liencfit  to  .Mankind,  the  discovery  of  the  .Mag¬ 
netic  Needle,  or  the  invention  of  the  art  of  Printing  ;  ' 

.March  19—1.  Lever  and  Balance.  2.  Wheel 
and  Axle.  3.  I'ulley.  4.  Inclined  I’laiic.  3.  Wedge. 
().  Screw.  7.  Essay,  Rise  and  Progress  of  Mechan¬ 
ics’  Institutions. 

.March  2fi — Qnfstion. — ‘Are  Females  emiowed 
by  nature  with  intellectual  abilities  cijual  to  those  of 
the  other  sex  ?  ' 

Aprii.  2. — 1.  Air,  Atmosphere.  2.  Weight  ofthe 
.\tmosplierP.  3  Pre,ssiire  of  the  Atmosphere,  Bar¬ 
ometer.  4.  ('001111011  Pump.  3.  Elasticitv  of  Air. 
i>  Fire  Engine.  7.  Es.say,  Economy  of  Fuel,  and 
Construction  of  f'liinineys. 

April  9 — (^uriGon—*  Which  is  most  conducive 
to  happiness.  Ignorance  or  Knowledge?’ 

April  16. — 1.  Water  Rivers.  2.  .Sprngs.  3. 
Pressure  of  water.  4.  Water  M'heels.  3.  Water 
Pumps.  G.  Water  Syphon.  7.  Essay  on  the  Ocean 

-April  23. — — ‘  .Are  the  motlem  improve¬ 
ments  in  labor-saving  machines,  beneficial  to  the  com¬ 
munity  ?  ’ 

.Aprii.  30. — 1.  Printing  Press.  2.  .Screw  Standing 
Press.  3.  flvdroslalic  Standing  Press.  4.  Steam 
Engine.  3.  Steam  Boat.  6.  Steam  Carriage.  7. 
Essay  on  the  .Meehanie  .Arts. 

.Mav  7. — (itrestum. — ‘.Are  early  marriages  gene¬ 
rally  advisable  ?  ’ 

.Mtv  14—1.  DefinltionA  of  geometrical  figures. 
2.  Definitions  of  geometrical  solids.  3.  .Mensuration 
of  right  lined  figures.  4.  .Mensuration  of  curved  lined 
figures.  3.  .Mensuration  of  solids  with  plane  faces 
6.  .Mensuration  of  solids  with  curved  surfaces.  7.  Es- 
sav.  History  of  (leometry. 

May  21. —  (.itipslimt. — ‘  Which  has  the  greatest  in¬ 
fluence  in  forming  the  character  of  the  child,  the  fath¬ 
er  or  mother  ?  ’ 

The  suhject.‘t  of  the  Lertures  here  enii- 
mernted,  together  with  those  of  the  Es.«Ry.s, 
were  tretiti'd  upon  hy  the  members  of  the 
Lyeetim — .seven  of  them  taking  jmrts  on  the 
evenings  of  the  Leettires,  and  eaeh  one  oe- 
ciipying  about  a  quarter  of  an  hour.  E.ssays 
on  the  siilijeets  for  debate,  were  written  iiy 
females  introdtired  hy  memliers  of  the  Ly- 
eeimi,  whieh  gave  an  inereased  interest  to 
the  discussions,  anil  exhibited  a  laudable  tal¬ 
ent  for  composition,  which  the  feimiles  of 
our  eommiinity,  especially  the  wives  and 
daughters  of  mechanics,  are  seldom  acknow¬ 
ledged  to  po.s.sess. 

.At  ttie  last  meeting  of  the  season,  May  5th, 
the  same  officers  were  chosen  for  the  sec¬ 
ond  term,  except  that  .Mr.  William  S.  Bax¬ 
ter  was  elected  a  Curator  in  the  place  of 
.Mr.  William  S.  Diimndl. 

SECOND  TERM. 

At  the  first  meeting,  June  7th,  the  follow¬ 
ing  siihjeefs  for  Lectures  were  adopted  : — 
.Architecture  ;  Political  Economy  ;  Botany  ; 
Geology  ;  \atiiral  History  ;  .Astronomy  ; 
Biography  of  Practical  .Men.  The  memiM-rs 
were  left  to  choose  their  own  siihjeets  for 
Essays.  .At  the  next  meeting.  Sept.  27th,  if 
was  voted  that  Oeclamation  should  be  ad¬ 
ded  to  the  regular  exercises  of  the  Lyceum, 
wbicb  was  afierwards  found  to  inerea.se  the 
interest  of  the  society,  as  well  as  to  elicit  a 
species  of  talent,  and  effect  an  improvement 
wbicb  has  been  too  long  and  too  much  ne¬ 
glected.  It  al.so  bad  the  tendeney  to  in¬ 
crease  the  confidence  of  speakers  in  debate. 

.At  the  last  meeting,  the  following  pensotis 
were  elected  officers  for  the  third  term: — 
Timothy  Claxto.n,  President  ;  Joseph 
WiGHTMAN,  Secretary  ;  Elisha  Tower, 
Treasurer;  William  S.  Baxter, and  Du.n- 
BAR  B.  Harris,  Curators. 

As  to  the  siicce.ss  of  the  Lyceum,  thus 
far,  notwithstanding  its  number  of  members 
has  lieen  small,  the  improvement  of  those 
who  have  devoted  their  attention  to  it,  has 
I  exceeiled  the  anticipation  of  the  projectors. 
They  noAv  feel  confident,  that  the  plan  of 
having  the  e.xereises  conducted  by  the  mem¬ 
bers  alone,  is  not  only  in  accordance  with 
the  true  Lyceum  system,  but  fiir  more  pro- 
ilijctive  of  solid  irn|)rovemenf,  than  the  mere 
attendance  upon  popular  leettires.  In  the 
one  case,  the  members  acquire  a  habit  of 
doing  their  own  studying  and  speaking, anti 
consequently  of  calling  into  exercise  the 


faculties  of  their  own  mind.s,  and  using  the 
means  fur  improving  their  own  manner  of 
delivery ;  while  in  the  other,  most  of  the 
hearers  of  fiopular  leettires  retain  little  of 
the  instruction  they  receive,  and  are  too  apt 
to  go  away  w  ith  the  impression,  that  liecause 
the  lecturer’s  duty  is  performed,  their  own 
task  is  as  certainly  completed.  If  the  for¬ 
mer  obtain  only  a  smatttrinfr  knowledge  of 
science — which  we  maintain  is  not  the  cas*‘ 
— the  latter  ilo  not  acquire  even  lhat.  It  is 
not  my  design  to  derogate  in  the  lea.st  from 
the  real  merits  of  the  popular  system  of  con¬ 
ducting  Lyceums.  Wliile  kejit  within  its 
proper  .sphere,  it  may  he  of  extensive  ben¬ 
efit,  hut  I  do  maintain,  that  popular  lecturing 
ought  not  to  he  the  regular  exercise  of  any 
iii.stitiition,  the  professed  object  of  which  is 
mulual  iin|>roveinent.  1  am  aware  of  the  dif¬ 
ficulty  ot'  giving  very  great  popularity  to  an 
.A.ssociation  which  depends  wholly  upon  its 
own  resources  for  advancement  in  know¬ 
ledge  ;  hut  still  I  am  of  opinion,  that  the  im¬ 
provement  of  a  Lyceum  depends  as  much 
upon  the  faithful  exercise  of  its  own  pow¬ 
ers,  as  that  of  an  individual  does  u|)on  his 
own  efforts. 

Among  the  results  of  the  institution,  I  may 
mention  the  existence  of  The  Young  .Me¬ 
chanic,  a  work  devoted  entirely  to  the  inte¬ 
rests  of  mechanics.  The  subject  was  first 
agitated  hy  a  number  of  the  memliers,  who 
alierwards  e.xeciiteil  all  the  necessary  meas¬ 
ures  for  its  establishment. 

George  W.  Light. 


House  of  Reformation  for 
Juvenile  Offender.s. 

The  recent  return  of  the  day  assigned 
for  the  admission  of  visitors,  atfonled 
another  op[)ortunity  to  observe  the  graml 
moral  revolution  which  is  constantly  going 
on  in  this  institution  and  the  method.s  and 
manner  by  means  of*which  it  is  accom¬ 
plished.  The  scene  exhibited  on  the.se 
occasions  and  the  emotions  which  it  natur¬ 
ally  excites,  though  familiar  to  some,  are 
yet  too  interesting  in  themselves  and  attest 
too  strongly  the  elaims  of  the  resjieeted 
superintendent  of  the  institution,  to  the ! 
grateful  sympathy  and  esteem  of  the  com- 
mnnity,  not  to  merit  repeated  recital. 

When  the  visitors  had  seated  themselves, 
■Mr.  Well.s  blew  a  small  ivory  whistle,  and 
forth  from  the  door  ofthe  adjoining  apart¬ 
ment,  issiieil  a  company  of  iipwartls  of 
seventy  latls,  clad  in  a  siin|ile  hut  uniform 
maimer.  They  advanced  with  folded  arms 
and  in  regular  order,  and  forming  in  lines 
before  their  teacher,  followed  him  in  sing¬ 
ing  a  heaiitifnl  and  a|>propriate  hymn. — 
They  then  answered  various  questions,  re- 
l.ititig  to  the  elements  of  Arithmetic,  Nat¬ 
ural  Philosophy,  Botany  and  Chemistry. 
These  studies,  especially  the  three  last,  are 
only  pursued  at  leisure  intervals  and  hy 
way  tif  |)!istimc. 

The  recitations  were  agreeably  varied  by 
occasional  relaxation,  the  exhihition  being 
inteniled  to  convey  an  idea  of  the  discipline 
generally  pursued.  .Many  of  the  hoys  man¬ 
ifested  considerable  agility  in  their  gymnas¬ 
tic  exercises. 

Qiipsfions  relating  to  moral  obligation, 
duty  to  God,  henevoleiicp,  &c.  were  next 
proposed  and  answered  in  a  manner  plainly 
indicating  that  these  subjects  were  under¬ 
stood,  and  not  mere  matti'rs  of  memory. 

Marching,  in  which  the  hoys  are  very 
expert,  was  accompanied  by  singing,  and 
these  vocal  lessons  were  all  of  such  an  ex¬ 
cellent  character  and  so  melodiously  chant¬ 
ed,  as  to  convey  the  most  heaiiliful  and 
harmonious  images  and  influences  to  every 
heart. 

The  evening  prayer  closed  this  exhihition, 
in  which  the  ri'sponses  of  youthful  devo¬ 
tion  mingled  with  the  supplications  of  ma¬ 
ture  piety. 

There  was  that  in  the  looks  of  the  hoys, 
in  the  whide  appearance  ofthe  institution 
and  especially  in  the  deportment  of  the 
principal,  wliich  spoke  of  benevolence, 
mutiial  confidence  and  moral  dignity.  The 
idea  oferimeand  wretchedness  from  which 
these  youths  were  rescued,  ocenred  not  to 
the  spectator,  excejii  as  coiitra.sted  with  the 
present  delightful  sjiectacle.  It  presented 
itself  only  to  awaken  a  throb  of  gratitude 
and  call  up  bright  visions  of  fntiirity,  in 
which  the ‘jewels ’  of  the  faithful  precep¬ 
tor,  shone  in  the  crown  of  his  heavenly  re¬ 
ward.  He.nrici;s. 


Lectcres  o.n  Education. 

AVe  an*  happv  to  learn,  bv  the  ronneetirnt  papers, 
that  ,AIr.  Jewett  has  made  arrangements  for  Leeliires 
on  Com  MO. N  Edltation,  in  some  thirty  or  forty  towns 
in  that  stale.  The  peruliarly  happy  results  which  at¬ 
tended  Mr.  Jewell’s  lectures  in  New  Hampshire,  and 
the  western  part  of  this  stale,  last  .sea.son,  must  give 
great  confidence  to  the  friends  of  education  in  Con¬ 


necticut,  in  the  importance  of  bis  visit  to  them  on  so 
Important  an  errand. 

If  we  understand  the  character  and  oh^t  of  Mr, 
Jewett’s  lectures,  it  is  to  present  to  the  meeiiogi  b« 
may  attend,  souie  of  the  modem  and  most  important 
improvements  in  education,  and  to  exhibit  them  by 
such  explanations  and  illustrations,  by  the  aid  of  ap¬ 
paratus,  diagrams,  Ac.  that  any  teacher  or  parent  can 
a<lo|it  them  lor  the  benefit  of  their  children  and  pupils. 

We  cannot  believe  lhat  any  parent,  teacher,  or  oth¬ 
er  friend  of  education,  who  can  avail  themselves  of 
•Mr.  Jewett’s  instractions,  will  fail  of  the  opportunity 
of  beneliiting  tliemselves,  or  of  coDtribating  something 
lor  what  they  receive  and  be  renders. 


School  Statistics. 

The  National  Education  Society  of  England,  wbieb 
has  been  in  operation  twenty  years,  has  estaMtshed 
schools  iu  2,609  places  I  at  which  are  taught  129,18S 
lioys  and  93,389  girls. 

The  British  Foreign  School  Society  have  establish¬ 
ed  Central  Model  Schools,  at  which  have  been  taught 
8,780  pupils,  among  whom  were  20  Arab  youths. 

The  Society  lor  the  DilTusiou  of  Uselul'Knowledgc, 
w  ith  Henry  Brougham  at  its  bead,  has  doue  much  lor 
the  iiisiruclion  ol  ilie  latioring  classes. 

Ill  Scotland,  a  school  is  established  and  supported 
ID  every  parish,  hy  a  law  enacted  in  1698.  At  that 
time,  there  were  in  Scotland  from  30  to  73,0(X)  com¬ 
mon  lieggars ;  now,  they  are  rare. 

4,166  persons,  of  7,394,  committed  for  ofiences  in 
France  could  neither  read  nor  write. 

Frederick  die  Great  established  Patem  Schools, 
which  all  teachers  were  required  to  attend,  and  requi¬ 
red  every  child  in  the  kingdom  to  attend  soma  scboo4 
whether  its  parents  were  able  to  pay  or  not. 

There  were  in  Prussia,  in  1826,  20,887  Primary 
Schools,  and  736  of  a  regular  grade,  taught  hy  22,262 
masters,  and  704  mistresses. 

Circuit  Schools. 

.A  prominent  object  of  the  ‘  School  Agint  Soci¬ 
ety,’  is  to  establish,  and  aid  in  conducting,  Circuit 
Schools  or  Lyceums.  The  plan  of  these  schools  is, 
to  have  every  town  and  village  provide  diemselves 
with  a  building  furnished  with  apparatus,  collections 
in  Natural  History,  books,  Ac. ;  to  be  used  by  ibrm- 
selves  and  a  District  Professor,  or  an  experimeotaJ 
teacher,  who  shall  visit  in  succession  six  or  perhaps 
twelve  towns  in  the  same  vicinity,  and  render  what  aid 
he  can,  in  the  business  of  Stlf- Education  He  might 
perform  experiments  iu  Chemistry,  and  by  that  means 
enable  the  members  of  the  Lyceum  to  perform  them 
fui  each  other.  By  making  illustrations  in  Asinn- 
umy.  Natural  Philosophy,  Geometry,  or  any  other  sci¬ 
ence,  by  appropriate  apparatus  owned  by  the  Lyce¬ 
um,  he  w  ould  enable  the  members  to  repeat  and  am- 
plity  the  illustrations  and  explanations,  at  their  meet¬ 
ings  for  naitiud  improremetU.  I'his  scientific  and  ex¬ 
perimental  teacher,  who  should  be  employed  by  sev¬ 
eral  of  iliese  schools,  might  render  most  efficient  aid 
iu  procuring  Cabinelt  of  Satural  History.  Little  more 
would  be  required  of  him,  indeed,  on  this  subject,  than 
to  give  names  to  the  minerals  and  other  specimens  they 
might  collect,  with  some  familiar  lectures  or  descrip¬ 
tions  of  them.  By  such  aid,  not  only  Lyceums,  but 
cchools  and  families,  would  be  supplied  with  cabinets, 
to  illustrate  the  variety,  nebneis,  aud  grandeur  of  our 
Creator’s  works. 

The  expense  of  such  courses  of  inslruelion,  would 
be  most  trifiiiig  indeed.  Suppose  that  twelve  towns  of 
villages  in  the  same  vicinity  should  pay  a  teacher  one 
hundred  dollars  each,  which,  considering  his  travelling 
expenses  aiiil  the  qualifications  he  must  necessarily 
possess,  would  probably  be  a  proper  compensation  for 
one  iwellth  part  of  his  time :  what  village  or  neigh¬ 
borhood  is  there  which  could  not  raise  it  without  the 
least  inconvenience  ?  For  fifiy  persons,  it  would  be 
two  dollars  each  ;  for  a  hundred,  one  dollar;  and  fur 
two  hundred,  fifty  cents.  How  could  money  be  so 
well  expeudetl  for  schools  ?  For  the  instruction  and 
enlcriainmeni  of  adults  ?  For  good  neighborhood  f 
For  social  enjoyment  ?  For  temperance  T  For  an  ac¬ 
quaintance  with  different  pursuits?  For  agriculture? 
For  the  mechanic  arts  ?  For  domestic  economy  ?  For 
the  art  of  living  comfortably  ?  For  good  gardens  ? 
For  fruit  ?  For  public  spirit  ?  For  the  neat  arrange¬ 
ments  and  common  ornamenLsof  a  village  ?  For  pub¬ 
lic  buildings  ?  For  roads  ?  Foi  preventing  poverty? 
For  cheeking  crime  ?  For  diminishing  the  expense  of 
prisons  and  of  courts  ?  For  preventing  abuse,  conten¬ 
tion,  uiikindness,  and  the  rankling  of  evil  passions  ? 
For  cultivating  generous  feelings,  magnanimity,  and 
Christian  benevolence  ?  And  above  all— srtfting  « 
srood  example  to  other  towns,  other  staiet,  and  other 
countries  ? 

Which  of  the  readers  of  this  article  is  not  willing 
to  risk  fifty  cents,  or  even  two  dollars,  for  such  an  ob¬ 
ject  ? 

Perhaps  it  might  be  well  for  every  one  who  does 
not  ronsider  the  risk  too  great  for  him  to  run,  to  set 
the  example,  by  paying  his  two  dollars,  and  inviting 
his  nearest  neighbor  to  do  the  same,  requesting  him  to 
give  the  same  invitation  to  his  neighbor,  and  so  on. 

TThe  instructions  of  .Mr.  Hall.  .Mr.  Jewett.  Mr.  Bar¬ 
ton,  -Mr.  Tenney,  and  other  .Agents  of  the  Society, 
will  pn'sent  excellent  opportunities  for  considering  and 
experimenting  on  this  subject.  AVe  hope  every  state, 
county,  village,  and  neighborhood,  will  be  able  to  pro¬ 
cure  some  agent  to  assist  them ;  at  any  rale,  that  they 
will  have  tbe  assistance  of  their  owa  xr forts. 
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From  the  Jnunial  of  Education. 

Carbon. 

Carbon  isotje  of  the  simple  or  elementary 
substances  Where  this  substance  is  not  com¬ 
bined  with  any  other,  it  exists  in  a  solid  state. — 
It  is  a  principal  ingredient  in  all  vegetable  mat¬ 
ter;  and  it  is  as  fatniliar  to  us  as  coal  or  charcoal. 
If  we  set  hre  to  a  piece  ol  wood,  it  burns  for 
sometime  with  a  lljine  After  a  time,  however, 
the  ftaine  disappears,  and  there  remains  nothing 
but  a  black  sub-tance,  w  hich  we  call  coal ;  thi- 
coal  is  carbon,  almost  in  a  stale  of  purity.  The 
explanation  ot  this  phenomenon  is  this:  a  piece 
of  wood  is  composed  of  carbon,  or  charcoal,  atxl 
several  other  ingredients;  and  when  we  set  lire 
to  it,  the  heal  of  the  wooil,  while  burning,  con¬ 
verts  these  other  solkl  substances  of  which  the 
wood  is  composed,  to  a  gaseous  or  aeriform  state  ; 
these  pass  oft'  in  this  form,  in  the  same  way  a- 
when  we  heat  a  quantity  of  w  atcr  !H)  as  to  make 
it  boil,  it  will  pass  off  in  the  form  of  steam.  All 
the  parts  of  the  wood,  then,  that  can  be  made  to 
assume  the  gaseous  or  aeiilbrin  state,  by  means 
of  heat  alo  .e,  are  driven  olf  in  this  form ;  while 
the  coal  which  cannot  be  made  to  assume  the 
gaseous  state  by  the  heat  alone,  remains  solid. — 
i  shall  explain  to  you  presently,  the  mannei  in 
which  the  coal  itself  may  be  made  to  assume  the 
form  of  a  gas. 

The  common  charcoal  that  we  use  for  fuel,  is 
preparetl  by  piling  together  a  quantity  of  wood 
in  the  lorm  of  a  pyramid,  and  covering  it  with 
turf,  clay,  or  earth,  leaving  a  few  air  holes;  the 
wood  is  then  set  on  fire  ;  and  as  soon  as  the  whole 
of  it  is  kindled,  the  airholes  are  stopped  up.  In 
this  process  the  covering  of  clay  or  turf  prevents 
the  combustion  of  the  coal,  w  hile  the  other  parts 
of  the  w  ood  are  burnt  or  driven  off  in  a  gaseous 
state. 

Charcoal  obtained  in  this  manner  is  not  per¬ 
fectly  pure  carbon  :  it  contains  a  very  small  quan¬ 
tity  of  earthly  or  alkaline  substances,  and  an  ex¬ 
ceedingly  small  quantity  of  hydrogen.  Almost 
the  whole  of  the  coal,  therefore,  is  carb-m. 

Another  form  of  carbon,  in  common  use,  is 
lamp  black.  The  principal  difference  between 
this  substance  and  charcoal  is,  that  the  lamp  black 
is  in  the  form  of  an  impalpable  powder,  and  some 
kinds  of  it  contain  a  less  proportion  of  impurities 
than  charcoal;  a  lamp  black  prepared  carefully 
from  turpentine  may  be  burnt  without  leaving 
any  ashes,  which  form  the  principal  part  of  the 
impuriiiesof  coal.  There  is  one  other  substance 
which,  from  the  most  accurate  experiments,  is 
found  to  be  pure  carbon;  this  substance  is  the 
diamond ,  and  1  shall  presently  mention  to  you 
the  experitnent  by  which  this  fact  is  proved. 

Charcoal  is  a  very  bad  conductor  of  heat. — 
One  end  ol  a  piece  of  it,  an  inch  long,  may  be 
held  between  the  fingers,  while  the  other  end  is 
burning.  It  may,  therefore,  be  advantageously 
used  for  several  purposes  connected  with  house¬ 
hold  economy.  A  double  box,  fpr  instance, may 
be  constructed,  that  would  preserve  ice  for  a  long 
time  in  our  common  cellars,  in  the  summer. — 
This  may  be  done  by  taking  two  boxes,  one  much 
larger  than  the  other  in  every  direction;  the 
smaller  one  is  to  be  filled  with  ice,  and  is  to  be 
placed  inside  of  the  larger  one  ;  the  vacan'  space 
between  the  two  boxes,  is  then  to  be  filled  with 
powdereil  charcoal.  The  charcoal  is  so  bad  a 
conductor  of  heat,  that  only  a  small  quantity  ol 
heat  will  pass  through  it  to  the  ice  in  the  smallci 
box. 

t’harcoal  possesses  the  property  of  depriving 
f>o«liesof  their  odour,  lasie,  and  colour.  Thi- 
prop.*rty,  in  some  cases,  is  a  valuable  one.  The 
vinegar  that  is  used  in  medical  preparations,  is 
puiified  by  putting  into  it  a  quantity  of  newly 
burnt  charcoal,  and  healing  it  When  w  ater  has 
hecon'e  putrid  by  long  stan  ling  in  casks,  it  may¬ 
be  deprived  of  its  putridity,  by  being  filtered 
thixRigh  charcoal  powder.  In  long  voyages,  the 
water  will  often  become  putrid.  In  the«e  cases, 
it  is  sometimes  made  goo<l  by  putting  a  qiiantity 
of  charcoal  in  the  ca-^k  of  water,  and  agitating  it. 
The  method,  however,  that  is  usually  practi.sed. 
is  a  better  one;  the  inside  of  the  cask  is  burnt 
to  a  coal,  by  which  the  putridity  of  the  water  is 
prevented.  Even  meat  which  has  become  some¬ 
what  putrid,  may  be  deprived  in  a  great  measure 
of  its  bad  odour  and  taste,  by  rubbing  it  w  ith 
charcoal  powder,  and  imbedding  it  in  the  powder. 

Cb.ircoal  possesses  the  power  of  absorbing  a 
certain  quantity  of  the  tlilferent  kinds  of  gas  ;  a 
piece  of  charcoal  made  from  boxwooil,  and  new¬ 
ly  burnt,  will  absorb  and  condeiHC  into  its  own 
substance,  nearly  twice  its  bulk  of  hy  drogen  gas, 
about  nine  times  its  bulk  of  oxigen  gas,  and  about 
twenty  times  its  bulk  of  gaseous  ammonia. — 
These  gases  may  be  driven  off  from  the  cliarcoal, 
by  heating  it.  Charcoal,  when  exposed  to  the 
air,  w  ill  also  absorb  a  considerable  portion  of  ibe 
moisture  that  the  air  alw  ays  contains.  It  appears 
that  the  purifying  power  of  charcoal  depends,  in 
some  measure,  upon  this  properly  of  absorbing 
the  different  gases,  and  pos-ihly  somewhat  upon 
that  of  absorbing  moisture  ;  for  it  is  fouinl  that  a 
piece  of  charcoal  that  has  been  exposed  to  the 
atmo-phere,  does  not  possess  this  antiscp'ic  pro¬ 
perty  in  nearly  so  great  a  degree  as  a  piece  new¬ 
ly  burnt.  The  reason  is,  that  the  charcoal  that 
has  been  exposed,  has  absorbed  a  certain  quan¬ 
tity  of  the  gases  of  which  the  air  is  composed, 
and  hence  loses,  in  some  measure,  the  power  of 
absorbing  . more  of  the  gases  that  may  arise  from 
the  substance  which  is  to  be  preserved. 

Carbon  has  a  strong  attraction  for  oxigen,  and  it 
ur.ites  with  it  to  lorin  a  gas ;  this  gas  has  tlie  pro¬ 
perties  of  an  acid,  and  is  called  carbonic  acid  gas 
To  produce  this  combination  of  charcoal,  or  car¬ 
bon  and  oxigen,  it  is  only  necessary  to  set  it  on 
fire.  1  explained  to  you,  in  a  previous  lecture, 
that  the  atmosphere  is  composed  of  oxigen  and 
nitrogen  gases ;  and  when  we  set  tire  to  a  piece 
of  coal,  ^moet  the  whole  of  it  gradually  unites 


w  ith  the  oxigen  of  the  atmosphere  ;  and  whilst 
this  union  is  going  on,  light  and  heat  are  given 
out  by  the  coal,  and  probably  by  the  oxigen  al¬ 
so.  In  other  words,  the  coal  burns,  so  that  we 
lose  sight  of  the  whole  of  it,  with  the  exception 
of  the  small  quantity  of  ashes  that  remains. — 
The  coal,  therefore,  by  being  burnt,  is  not  des¬ 
troyed,  as  we  have  not  the  power  of  destroying 
any  kind  of  matter;  it  merely  changes  its  form, 
and  from  a  solid  substance  .t  becomes  a  gaseou- 
or  aerifoiiii  one.  You  have  probably  observed 
that  w  hen  salt  is  put  into  a  tumbler,  and  water 
poured  upon  it,  the  salt  w  ill  gradually  disappear. 
In  this  case,  the  salt  is  not  lost,  but  dissolved  in 
the  water.  It  is  in  a  manner  somewhat  like  ibis, 
that  a  piece  of  coal,  after  it  is  set  on  the  fire,  be¬ 
comes  dissolved  in  the  oxigen  gas  of  the  atmos¬ 
phere,  and  unites  strongly  with  it.  If  a  piece  of 
coal  be  set  on  fire,  and  inlroduced  into  a  jar  of 
oxigen  ga*,  it  will  burn  with  much  greater 
brilliancy  than  in  the  atmosphere.  I  he  experi¬ 
ment  by  which  it  is  proved  that  the  diamond  is 
nothing  but  pure  carbon,  is  its  combustion. — 
When  the  diamond  is  heated  to  a  red  heat,  and 
introduced  into  a  jar  of  oxigen  gas,  it  burns; 
that  is,  it  unites  with  the  oxigen;  and  by 
their  union  there  is  produced  nothing  but 
pure  carbonic  acid  ga«.  The  diamond,  a  piece 
of  charcoal,  and  lamp  black,  are,  then,  the  same 
substance,  excepting  that  there  is  added  to  the 
(wo  latter  an  exceedingly  small  quantity  of  oth¬ 
er  substances.  The  principal  difference  betweeti 
them  is,  that  the  carbon  in  the  two  latter  is  in 
the  tbrm  of  a  black  opaque  substance,  while  iti 
the  diamond  it  is  crystallized  so  as  to  form  the 
hardest  substance  known,  and  the  most  brilliant 
of  the  precious  stones. 

Carbonic  acid  is  colorless  like  ottr  atmosphere  ; 
and  when  cotitained  in  a  bottle,  we  cannot  see  it 
any  more  than  if  the  bottle  were  filled  with 
cottimon  air.  It  is  one  of  the  weakest  of  the 
acids;  but  it  is  at  the  same  time  one  of  the 
most  important.  You  were  informed  in  a 
previous  lecture,  that  one  of  the  properties, 
by  which  many  of  the  acids  may  be  known, 
is  fliat  of  converting  the  blue  color  that  may  be 
obtained  from  some  vegetables,  to  a  red  ;  this 
property  is  possessed  by  carbonic  acid.  We  can 
obtain  a  blue  liquid  by  boiling  in  water  some 
leaves  of  the  blue  cabbage  ;  if  a  small  quantity 
of  this  blue  liquid  be  poured  into  a  glass  vessel 
of  this  gas,  and  then  agitated,  the  liquid  will 
Secome  red.  .Although  carbonic  acid  exists  in 
a  gaseous  form,  when  uncombined,  it  may  he 
made  to  assume  a  solid  form  by  uniting  it  with 
some  other  substance.  Chalk,  marble,  and  lime¬ 
stone  are  all  composed  of  carbonic  acid  united  to 
lime.  -A  hundred  parts  by  weight  of  these  sub¬ 
stances,  contain  usually  about  forty  four  parts  of 
caibonic  acid  ;  and  the  remaining  fifty  six  parts 
are  principally  lime  with  small  portions  of  other 
ingredients.  It  may  be  shown  by  an  experi¬ 
ment  that  carbonic  acid  becomes  solid,  while 
uniting  with  lime  Let  a  small  piece  of  quick 
lime  be  put  into  a  glass  vessel,  containing  water ; 
the  water  will  dissolve  a  small  portion  of  the 
lime.  We  must  now  take  a  bladder  containing 
carbonic  acid  gas,  with  a  pipe  stem  inserted  into 
.ts  neck,  and  dip  the  end  of  the  pipe  stem  into 
he  solution  of  lime  in  the  water.  By  squeezing 
the  bladder,  the  gas  will  bubble  fiom  the  end  ol 
the  pipe  stem,  through  the  solution;  and  as  it 
passes  through  it,  it  will  combine  with  a  portion 
of  the  lime,  that  was  dissolved  in  the  water. — 
The  combination  of  lime  and  carbonic  acid  thu“ 
Ibrmed,  is  almost  insoluble  in  the  water;  and  it 
therclbre  falls  to  the  bottom  of  the  vessel.  As 
it  is  in  the  form  of  very  light  powder,  however, 
it  will  remain  suspended  for  some  time  in  the 
water,  giving  it  a  cloudy  appearance. 

There  are  other  acids  that  have  a  stronger  at¬ 
traction  for  lime  than  carbonic  acid  has ;  the  at¬ 
traction  between  lime  and  sulphurous  acid  i' 
-itronger  than  that  between  carbonic  arid  and 
lime.  If,  therefore,  we  pour  upon  a  piece  of 
chalk  some  sulphuric  acid,  it  will  unite  with  the 
lime  which  is  one  ingredient  of  the  chalk  ;  and 
the  carbonic  arid  will  be  set  free  from  its  combi¬ 
nation  with  the  lime  ;  and  being  left  alone,  itas- 
'umes  the  state  of  a  gas,  and  passes  off  in  that 
state.  It  is  well  to  put  a  little  water  on  the 
chalk,  before  pouring  on  the  acid;  and  then  the 
gas  may  be  perceived  bubbling  up  through  the 
water. 

The  following  is  the  best  method  of  procuring 
carbonic  acid  gas  for  chemical  experiments.  .A 
piece  of  clialk  or  marble,  half  the  size  of  a  small 
apple,  is  to  he  broken  into  small  pieces,  and  put 
into  a  retort ;  and  half  a  wine  glass  ot  sulphuric 
acid,  (oil  of  vitriol,)  diluted  with  its  bulk  of 
water,  is  to  be  poured  upon  it.  The  carbonic 
acid  gas  will  be  copiously  disengaged,  and  may 
lie  collected  in  receivers  over  water.  The 
ehemical  name  for  marble,  chalk,  and  limestone, 
is  carbonate  of  lime. 

Carbonic  acid  is  formed  in  caverns,  mines, 
and  deep  wells;  it  is  called  by  the  miners  choke- 
damp  ;  the  common  name  for  this  gas  is  fixed  air 
If  a  candle  or  any  other  common  combustible 
substance  be  lighted,  and  introsluced  into  ajar  ot 
carbonic  acid  gas,  it  will  be  extinguished. 

Carbonic  acid  gas  is  much  heavier  than  com- 
inon  air.  If,  therefore,  a  Jar  of  it  be  held  with 
its  mouth  downward  for  a  few-  seconds,  the  gas 
will  all  tall  out  of  the  jar,  because  it  is  heavier 
ban  the  common  air  ;  while  if  the  jar  remain 
with  its  mouth  upward,  the  gas  w  ill  remain  in 
it  for  some  time.  It  will,  however,  graduallx 
mix  with  the  common  air, and  at  last  all  escape. 

1  This  gas,  from  its  weight,  may  be  poured  from 
one  vessel  in'o  another;  if  a  piece  of  lighted  can¬ 
dle  be  placed  at  the  bottom  of  a  jar  or  tumbler, 
and  some  of  the  gas  be  poured  from  another  Jai 
the  (lame  of  the  candle  will  be  extinguished. — 
When  this  gas  is  found  in  vats  or  deep  wells, 
there  is  usually  the  greatest  quantity  of  it  near 
the  bottom  of  the  vat  or  well,  and  persons  are 


sometimes  in  danger  of  losing  their  lives  by  de¬ 
scending  into  them.  As  a  candle  will  not  burn 
where  this  gas  has  taken  the  place  of  the  com¬ 
mon  air,  and  we  can  test  its  presence  by  lower¬ 
ing  a  caudle  into  the  well,  if  there  be  so  much 
of  the  gas  present,  that  the  candle  is  extinguish¬ 
ed,  it  would  not  be  safe  for  any  one  to  venture 
into  the  well  or  vat. 

It  is  well  known  that  persons  have  frequent¬ 
ly  lost  their  lives  by  remaining  in  a  room  where 
charcoal  was  burrting.  The  reason  of  this  is, 
that  almost  the  whole  of  the  oxigen  of  the  at¬ 
mosphere  unites  with  the  charcoal  or  carbon, 
and  forms  by  this  union,  carbonic  acid  gas.  You 
were  infoi  med  in  a  previous  lecture  that  the  on¬ 
ly  gas  upon  which  we  could  live  for  any  length 
of  time  was  oxigen  gas,  diluted  as  it  is  in  our 
atmosphere,  with  a  large  bulk  of  nitrogen  gas. 
i  here  is  to  be  sure,  oxigen  gas  in  the  carbonic 
acid  gas;  but  the  oxigen  gas  in  this  state  is 
strongly  united  with  a  portion  of  carbon  ;  and  in 
this  state,  it  will  not  yield  any  more  support  to 
our  breathing  than  water  would,  if  we  were  im¬ 
mersed  in  it.  1  have  found  that  in  some  places, 
there  is  an  opinion  quite  prevalent,  that  there  is 
not  any  danger  in  remuining  in  a  room  where 
there  is  a  pan  of  coals  burning  that  have  been 
taken  from  a  common  woorl  fire.  This  is  a  mis¬ 
take  ;  the  coals  from  a  common  wood  fire  are 
exactly  the  same  substance  as  the  charcoal;  and 
equal  quantities  by  weight  of  these  coals  and  ot 
charcoal,  will  produce  exactly  equal  quantities 
of  carbonic  acid  gas.  It  is  also  by  some  persons 
supposed,  that  after  charcoal  has  been  burning 
tor  some  time  in  a  fire  place,  there  is  a  delete¬ 
rious  quality  that  gets  burnt  out  of  it,  and  that 
then  it  may  be  burnt  in  a  close  room  without 
danger.  It  is  scarcely  necessary  for  me  to  say 
that  this  is  also  an  error. 

The  Lehigh  and  Sichuylkill  coals  are  compos¬ 
ed  of  carbon  united  to  a  portion  of  some  earthy 
substances;  and  in  the  burning  of  these  coals, 
that  is  in  the  uniting  the  carbon  which  they 
contain,  with  the  oxigen  of  the  atmosphere, 
there  is  carbonic  acid  produced,  and  of  course 
there  would  be  danger  in  burning  these  in  a 
close  room,  as  well  as  in  burning  charcoal  — 
This  would  be  the  case  also,  in  burning  caiinel. 
and  other  bituminous  coals;  as  their  principal 
ingredient  is  carbon. 

Carbonic  acid  gas,  unlike  the  gases  of  our  at¬ 
mosphere,  has  a  pungent  and  agreeable  taste. — 
If  a  quantity  of  this  g.is  be  con<lensed  upon  the 
surlace  ot  some  water,  the  water  will  absorb  it, 
and  will  acquire  a  pungent  taste,  which  is  deriv¬ 
ed  wholly  from  the  carbonic  acid.  The  pungen¬ 
cy  of  soda  water  is  derived  from  this  acid.  To 
prepare  this  beverage,  a  very  small  quantity  ol 
carbonate  of  soda  is  put  into  water  contained  in 
a  strong  cask,  and  (here  is  then  crowded  into  the 
cask  a  large  quantity  of  carbonic  acid  gas,  which 
becomes  absorbed  by  the  water,  and  which  then 
constitutes  our  common  soda  water.  The  object 
in  dissolving  in  the  water  (he  small  quantity  of 
-oda,  is,  to  induce  the  water  fo  absorb  much  more 
of  the  carbonic  acid  than  it  otherwise  would. — 
As  soon  as  any  of  this  soda  water  is  drawn  oft 
from  the  cask,  there  escapes  from  it  a  considera¬ 
ble  quantity  of  air ;  this  air  or  gas  is  carbonic 
acid  ;  and  it  is  evident  that  the  pungency  of  the 
spda  water  is  derived  from  the  acid,  because  if 
the  liquid  be  exposed  to  the  air  for  some  time, 
almost  all  the  carbonic  acid  will  escape  from  the 
water,  which  will  lose  its  sharp  taste.  Beer, 
cider,  and  Champagne  w  ine,  that  have  been 
kept  in  bottles,  contain  a  quantity  of  this  acid, 
which  Escapes  w  hen  the  liquid  is  poured  into  a 
tumbler.  The  pungent  taste  of  these  liquids 
.dso  depends  upon  this  acid  ;  as  agitating  them 
favours  the  escape  of  the  carbonic  acid,  they 
should  be  poured  carefully  from  the  bottle,  with¬ 
out  raising  its  neck  from  the  tumbler. 

Carbon  has  also  a  strong  attraction  for  hydro¬ 
gen,  and  it  unites  with  it  in  two  different  pro¬ 
portions  to  form  two  gases. 

The  compound  of  carbon  and  hydrogen  in 
which  there  is  the  smallest  quantity  of  carbon. 
IS  called  subcarburetted  hydrogen.  This  gas  is 
combustible,  and  it  burns  with  a  yellow  name, 
like  that  of  a  candle;  it  is  destitute  of  colour, 
taste,  and  odour  This  gas  may  be  procured  from 
the  muddy  bottoms  of  ditches  and  pools;  to  col¬ 
lect  this  gas  we  must  hold  a  wide-mouthed  ves¬ 
sel  with  its  mouth  downward,  in  the  ditch  water, 
being  careful  that  the  vessel  is  filled  with  the 
water,  before  it  is  inverted.  If  the  bottom  of  the 
ditch  below  the  vessel  be  stirred  with  a  stick,  a 
quantity  of  air  bubbles  will  arise  into  the  vessel 
and  displace  the  water.  The  air  thus  collecte<i 
will  be  found  to  be  carburetted  h yd logen,  mixed 
with  a  portion  of  some  other  kinds  of  gas;  and  if 
a  lighted  taper  be  applied  to  it,  it  will  take  tire. 
If  from  six  to  twelve  parts  of  common  air  be  mix¬ 
ed  with  one  of  this  gas,  and  the  mixture  be  set 
on  fire,  it  will  explode.  Subcarburetted  hydro¬ 
gen  is  frequently  generated  in  coal  mines,  and 
becoming  mixed  w  ith  the  common  air  of  the 
mine,  explosive  mixtures  are  formed.  In  the 
extensive  coal  mines  in  England,  very  large 
quantities  of  these  explosive  mixtures  are  fre¬ 
quently  produced.  A  few  years  ago,  these  mix¬ 
tures  would  take  fire  by  the  lamps  used  by  the 
miners,  producing  the  most  tremendous  explo¬ 
sions,  and  destroying  the  lives  of  many  of  the 
w  orkmen  There  was  an  explosion  in  one  of  the 
Newcastle  collieries,  by  which  one  hundred  and 
one  persons  perished  in  an  instant.  There  has 
been  discovered,  however,  an  expedient  that  pre¬ 
vents  these  dreadful  calamities.  The  remedy 
consists  in  nothing  more  than  a  cylinder  of  wire 
gauze,  fastened  upon  the  upper  part  of  the  lamp, 
which  the  workmen  are  obliged  to  use.  This 
round  cage  or  cylinder  of  wire  gauze,  is  about 
one  inch  and  a  half  in  diameter,  and  six  in  length, 
and  is  fastened  by  means  of  a  screw  to  the  upper 
part  of  the  lamp,  so  as  to  surround  the  flame ; 
and  all  the  air  which  feeds  the  flame  of  the  lamp 


must  pass  through  the  apertures  The  lamp  thur 
guarded,  may  be  used  with  perfect  salety,  in  tlK^ 
most  dangerous  explosive  mixtures,  where  fte?’ 
naked  flame  of  a  lamp  would  produce  an  instin> 
taneous  explosion.  Th-^  explosive  mixture  pM' 
ses  through  the  apertures  to  the  inside  of  the 
cage  ;  it  burns  in  the  cage ;  and  the  flame  will' 
sometimes  come  in  contact  with  the  inside  of  the 
gauze;  yet  there  is  not  any  danger  of  its  passing 
through  the  apertures,  so  as  to  set  fire  to  the  gas 
on  the  outside,  and  produce  an  explosion,  l^is 
lamp  was  the  discovery  of  Sir  Humphrey  Davy, 
and  it  was  the  result  of  a  long  investigation  of 
the  laws  and  nature  of  flame. 

The  other  gas  re.sulting  from  the  combination 
of  carbon  and  hydrogen,  contains  twice  as  much 
carbon  as  the  one  first  mentioned,  and  is  called 
carburetted  hydrogen.  This  gas  is  colourless 
like  our  atmosphere,  and  it  burns  with  a  brilliant 
while  flame.  The  gas  that  has  been  so  much 
used  for  several  years  past,  for  lighting  large 
towns  and  cities,  is  a  mixture  of  the  two  gases 
just  described  ;  they  are  procured  from  coal  or  oil. 

To  prepare  these  gases,  an  iron  retort  is  heated 
to  redne.ss,  and  then  the  coal  or  oil  is  put  into  it. 

If  oil  be  u.sed,  it  is  suffered  to  run  into  the  red 
hot  retort  only  in  very  small  streams.  The  gas 
from  oil  contains  a  larger  proportion  of  the  car¬ 
buretted  hydrogen,  than  the  coal  gas;  and  as  car¬ 
buretted  hydrogen  burns  with  a  much  more  bril¬ 
liant  flame  than  the  subcarburetted  hydrogen, 
the  oil  gas  will  burn  with  a  brighter  flame  than 
the  same  quantity  of  coal  gas.  The  flames  from 
burning  wood,  oil,  or  coal,  are  all  of  them  the 
flames  of  one  of  these  ga-ies,  or  more  probably 
in  most,  the  flame  of  the  two  gases,  the  carbu¬ 
retted  and  subcarburetted  mixed  in  different  pro¬ 
portions. 

QUESTKINS  Ol*  LYCEU.M  No.  4. 

How  can  lads  and  young  men  altaiu  to  the  highest 
degree  of  intellectual  and  moral  improvement ;  under 
a  support  by  money  from  the:r  parents,  or  from  their 
own  industry  ? 

How  much  time  ouglil  a  person  to  be  actually  en¬ 
gaged  in  study  and  labor,  leu  or  iwelv*  hours  a  day  7 
How  much  sleep  has  been  proved  by  expierience  to 
be  necessary  to  promote  the  greatest  vigor  of  mind 
and  body,  eight,  six,  or  five  hours  in  Iwenly-fbur  7 
How  much  lime  ought  a  student  to  be  engaged  in 
study  and  instruction,  to  maiio  the  greatest  and  most 
solifl  improvement,  six,  eight,  or  ten  hours  a  day  T 
Which  will  give  the  highe>l  dignity  and  ind(“pon- 
dence  of  character  to  a  student,  sup(H>rt  (mni  his  own 
productive  uidusiry,  or  from  the  money  at  Ir.ends  I 
Which  will  give  a  student  the  best  arqiiaiiilance 
with  men  and  things,  confining  his  attention  entirely  to 
books,  or  vorking  irith  his  hands  on  the  productions 
of  his  Creator,  and  the  materials  used  in  the  arts 
and  business  of  life  7 

What  are  some  of  the  facilities  necessary  to  put  in¬ 
to  the  hands  of  students,  to  enable  them  to  support 
and  educate  themselves  ? 

What  common  things  in  the  language  of  science  are 
called  oxids  7 

Why  is  the  term  oxid  preferable  to  rust  er  dross  ? 
Which  is  most  dithculi  to  reduce  to  a  metalic  state, 
the  oxid  of  iron,  or  of  lead  7 
What  arc  examples  of  oxids  ef  iron  ;  also  of  lead  7 
What  is  the  most  abundant  ingredient  in  rocks  and 
soils,  next  to  quartz,  felspar,  or  mica  T 

Which  is  found  in  the  largest  masses,  quartz  or  fel¬ 
spar  7 

Of  what  rocks  does  felspar  form  a  part  7 
Which  of  the  arts  is  feNpar  used  for,  the  manufac¬ 
tory  ol  glass  or  porcelain  ! 

What  alkali  constitutes  a  j'art  of  felspar,  and  ren¬ 
ders  it  partially  fusible,  potash  or  soda  7 

Where  are  specimen.s  of  felspar  most  abundant,  in 
the  Atlantic  slates,  or  in  the  Western  Valley  7 

What  species  of  felspar  is  used  for  the  manufac¬ 
tory  of  porcelain  iu  Philadelphia,  and  where  obtained  7 
Wliich  is  most  expanded  by  heat,  air  or  water  7 
Who  most  justly  appreciate  the  works  of  their  Cre¬ 
ator,  and  exercise  the  greatest  taste  and  skill  in  stu¬ 
dying  and  arranging  them — ehildren  of  three  years 
oid,  or  those  appointed  to  legislate  for  the  education 
i  f  children  7 

Which  is  probably  most  ofl’ensive  to  God,  the  re¬ 
ligious  mockery  ol  some  fashionable  assemblies  in 
Christian  countries,  or  the  superstition  anti  idolatry  of 
Mahometans  7 

What  geometrical  figure  is  more  u.sed  than  any  oth¬ 
er,  in  its  application  to  science  and  the  arts  7 

Which  is  most  usefnl  amonr  the  triangles,  the  equi-. 
lateral, isoceles,  scalene,  righiangled,  obtuse,  or  acutet 
Which  of  the  above  named  triangles  have  two  equal 
sides,  and  the  third  longer  or  shorter  than  the  other 
two  7 

In  learning  children  to  count,  which  ought  to  be 
presented  first,  words  or  ideas  7 

Is  it  a  benefit  or  an  injury  to  children,  to  repeal  the 
names  of  numbers,  or  to  be  learnt  to  count  up  to  ten, 
before  they  learn  what  the  previous  numbers  mean '7 
What  instniment  is  prepared  to  aid  children  in  com¬ 
paring  and  combining  numbers  7 

What  is  the  most  elementary  instrument  in  machi¬ 
nery,  especially  in  animal  inarhines  7 

Would  Lyceum  buildings,  erected  in  all  our  towns 
and  villages  throughout  the  country,  increase  or  dim¬ 
inish  the  current  expenses  ol  those  communities  7 
What  are  some  of  the  accommodations  most  desi¬ 
rable  in  a  Village  Lyceum  7 
Which  will  be  likely  to  render  the  most  efficient  aid' 
in  fiini'shiiig  lyceums  as  well  as  schools,  with  cabinets 
of  Natural  Ilistory— children  or  adults  7 

How  many  children  in  the  United  Stales  can  be  in¬ 
duced  to  render  their  gratuitous  services,  in  collecting 
cabinets  of  Natural  History  for  families,  schools,  and 
lyceums  7 

What  would  be  some  of  the  advantages,  in  having 
Town.  County,  Slate,  and  National  Lyceums,  furnish¬ 
ed  with  cabinets  of  Natural  and  Artificial  productions  7 
How  can  Town  Histories  be  procured ;  and  howi 
can  Lyceums  engage  in  procuring  them,  and  Town 
Maps," representing  the  Geography,  Geology,  Topo¬ 
graphy.  Agriculture,  and  something  of  the  Btalistics^ 
of  the  districts  they  delioeats  7 


